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EK CONSULTED the literature when we were confronted with the 

management of eases of hypoparathyroidism associated with preg- 
nancy. Earlier discussions of the subject were confusing, in fact many 
of the cases reported simulated toxemias of pregnancy, particularly 
eclampsia. 


One of the best sources of information was that of Kehrer’s' report 
written in 19138. He reviewed all of the cases (inclusive) of that year 
and discussed very completely the subject of tetany in pregnancy. No 
similar review has been written in the American literature, although 
the subject of the parathyroid glands has been thoroughly discussed 
by Thomson and Collip,? Boothby and Davis,* and Barr.* These 
authors, however, had very little data on tetany associated with preg- 
nancy. Pool,’ in 1917, published an excellent discussion of the female 
genital apparatus in relation to the parathyroid glands. In this paper 
a case of postoperative tetany associated with pregnancy was presented. 

In a recent paper, Schwartz, Litechtenstein and Curtis® reported a case 
of postoperative hypoparathyroidism associated with pregnancy success- 
fully treated with dihydrotachysterol (A. T. 10). Beeause of the in- 
frequeney of similar reports and the splendid results obtained with di- 
hydrotachysterol, a summary of previous findings was included in this 
study. 


We wish to report three cases of this type and also to review briefly 
the literature and to point out some of the altered clinical features of 
parathyroid insufficiency associated with pregnancy. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘‘ Original Communications. ’’ 
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REVIEW OF THE LITERATURE 


The subject of tetany is a vast one, hence this review is limited to the 
specific topic of tetany associated with pregnancy. Complete reviews 
may be found by Boothby,’ Boothby and Davis,*® Barr,* and Thomson 
and Collip.? 


Steinheim,’ in 1830, described a form of tetany associated with preg- 
naney and lactation, and one year later a similar case was described by 
Dance.® Trousseau,’® in 1854, considered lactation tetany as the most 
common form of tetany and proposed the term, ‘‘rheumatie contractures 
of nursing women.’’ ‘A few scattered case reports" appeared during 
the next few years, but writers who reviewed these cases in later years 
felt that eclampsia may have been confused with tetany, as we differen- 
tiate the two distinct entities today. 

With the advent of the first thyroidectomy performed by Koe her,?® in 
1878, a new etiologic factor for hypoparathy roidism dev eloped. i was 
not until 1880 that the parathyroid glands were deseribed by Sand- 
strom.** Weiss,’® working in Billroth’s Clinic, was the first to recognize 
that tetany might follow thyroidectomy. Gley’® demonstrated that thy- 
roidectomies would be fatal if the parathyroid glands were also extir- 
pated. These facts were confirmed by Vassale and Generali’? in 1896. 

In Tables I, II, and III we have summarized in chronologic sequence, 
the types of tetany observed and the treatment administered by previous 
investigators. 

The early experimental work of Frommer,’ Halsted,?! Massaglia,”* 
and Thaler and Adler?® aided in explaining the predisposition of preg- 
nant women in developing tetany. These experimenters showed that in 
dogs which had survived partial parathyroidectomy for as long as 
eighteen months the occurrence of pregnancy would precipitate tetany. 

Erdheim,”* working with rats in which he had extirpated the para- 
thyroid glands, observed that,toward the end of each of two successive 
pregnancies definite signs of tetany developed. In both instances par- 
turition resulted in complete relief of symptoms. 

MacCallum and Voegtlin?® demonstrated the relationship between the 
parathyroid glands and ealcium metabolism in 1911 and also the rela- 
tionship between nervous manifestations following parathyroidectomy 
and the level of the serum calcium. 

Werelius,”= in 1913, demonstrated that thyroparathyroidectomized 
dogs had convulsions i in the later stages of pregnancy and often died. He 
also felt that the fetal parathyroids did not compensate for the absence 
of the mother’s glands. 

In demonstration of the variations of experimental animals to hypo- 
parathyroidism associated with pregnancy, the work of Carlson,”® in 
1913, was interesting. Carlson®® found that cats submitted to hypopara- 
thyroidectomy in late pregnancy did not have an acceleration or intensi- 
fication of the symptoms of parathyroid tetany. In dogs subjected to 
the same procedure, however, 50 per cent died in acute tetany within 
twelve to twenty-four hours. after parathyroidectomy. Carlson?’ also 
found that active immunity was decreased in dogs with parathyroid 
tetany. 

Perhaps the most elaborate discussion of tetany in pregnancy was 
written by Kehrer’ in 1913. In his monograph Kehrer’ reviewed 103 
eases in the previous literature to which he added 5 eases of his own. 
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We have tabulated the types of cases reviewed by Kehrer in Table I. 
Arbitrarily the year 1913 is used as a dividing line for the data sum- 


marized in Tables I and II as 
respectively. 


‘ 


‘early’’ and ‘‘more recent’’ literature, 


TABLE I, SUMMARY OF EARLY LITERATURE (1830-1913) 


~~ AUTHOR YEAR | TYPE OF TETANY 
Steinheim’ 1830 | Lactation 

(1 ease) 
Dance? 1831 | Lactation 

(1 ease) 
Trousseau!? 1854 | Lactation 

(40 cases) 
Meinert!8§ 1887 | Idiopathic 

(2 cases) 
Thomas!9 1895 | Idiopathic 

(1 case) 
Frankl- 1907 | Idiopathic 

Hochwart25 (10 cases) 

McCarrison27 | 1911 |Thyroid disease 


V. Beck32 


Kehrer! 


1912 


1913 


associated with 
tetany (60 
cases ) 


Postoperative 


Complete review 


I Tetany during 


pregnancy 
(30 cases) 

II Recurring tet- 
any (29 cases) 


III Postoperative 
tetany (9 


cases ) 
IV Tetany during 
delivery 


(3 cases) 

V Puerperal and 
lactation 
tetany 
(37 cases) 


| 


TREATMENT AND REMARKS © 
Developed in women while nursing their 
babies. 


Similar to case described by Steinheim.§ 


Described as the ‘‘rheumatie contractures 
of nursing women.’’ 


Reviewed 9 cases of idiopathic tetany oc- 
curring during pregnancy and added 2 
cases of his own. 

Treatment: poultices, inunctions, baths 
were used without success. Venesection, 
potassium bromide, and chloral hydrate 
were of value. 

Many of the babies were stillborn. 

Induction of labor was recommended. 


Reviewed previous literature. Described a 
case in a woman of tetany of 12 years’ 
duration, recurring during 6 different 
pregnancies. 

Menstruation would precipitate attacks also. 


Reviewed 51 cases in the literature and 
added 10 cases of his own. Thirty-eight 
cases were in post-partum period and 23 
eases occurred during the gestation, 


Occurred in women living in goiter regions 
in India. Observed family tendency and 
seasonal tetany. 

Treatment: calomel, rhubarb, and thymol 
in 5-grain doses twice daily for 2 weeks. 


Twenty-five-year-old female developed tet- 
any following thyroidectomy in her third 
pregnancy. Tetany became worse even 
with parathyroid implantation and also 
oral parathyroid gland. Premature induc- 
tion of labor. Baby died. Therapeutic 
abortion in following 2 pregnancies. 


A complete review of the previous cases in 
the literature (103 eases plus 5 of 
Kehrer’s cases). 


Used calcium orally for first time (6 Gm. 
daily). Sodium carbonate given intra- 
venously. 

Advised placing patients on milk diet. 
Venesection suggested in some cases, 


Did not feel that induction of premature 
labor or therapeutic abortion was neces- 
sary. 

Advised use of thyroid extract in combina- 
tion with calcium therapy. 
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AMERICAN 


TABLE IT. 


JOURNAL 


OF 


OBSTETRICS AND GYNECOLOGY 


SUMMARY OF LITERATURE IN RECENT YEARS (1913-1941) 


AUTHOR 


Marek37 


Steinss 


Pool5 


Roth33 


Borchers?9 


Stenvers19 


Niederehe4! 


Krish- 
namurty42 


Lisser, 
Smith and 
Shepard- 
son43 


Putz44 


Werthe- 
mann45 


BLOOD 

YEAR TREATMENT AND REMARKS 
TETANY CAL- | PHOS- 

CIUM |PHORUS 

1914 | Idiopathic No No |Observed 9 cases including one 

(9 eases) | values | values fatal case 
Treatment: calcium chloride by 
mouth and parathyroid extract 

1916 | Tetany No No |Inadequate observations. Cases 
during values | values occurred during delivery 
delivery 
(1 ease) 

1917 | Postopera- No No Twenty-seven-year-old white fe- 
tive (1 values | values male developed tetany follow- 
case) ing thyroidectomy. Immediately 

treated with calcium lactate and 
transplantation of parathyroid 
tissue. Went through two preg- 
nancies, developing tetany each 
time 

1920 | Idiopathic No No |Thirty-two-year-old female devel- 
(1 ease) values | values oped tetany in sixth month of 

pregnancy. Given intravenous 
ealeium and parathyroid trans- 
plantation performed with ex- 
cellent results (first successful 
transplantation in pregnancy 
tetany ) 

1920 | Postopera- No No |Postoperative tetany which re- 
tive (1 values | values curred during pregnancy neces- 
“ase ) sitating premature induction of 

labor 

1922 | Postopera- No No |Developed tetany after thyroidec- 
tive (1 villues | values tomy. -arathyroid transplan- 
“ase ) tation performed and woman 

passed through normal preg- 
nancy 

1923 | Idiopathic No No |Treated successfully with oral and 
(1 ease) values | values intravenous calcium 

1924 | Idiopathic No No [Observed 9 cases with details of 
(9 eases) | values | values one case in a 20-year-old Hindu 

female. Developed severe tetany ; 
treated with adrenalin success- 
fully; viable child 

1927 | Tetany 7.5 mg. No Developed tetany following ce- 
during values sarean section for placenta pre- 
deliverv via with 1,500 ¢.e. blood loss. 

Treated with  para-thor-mone 
successfully 

1929 | Idiopathic No No |3l-year-old para v developed tet- 
(1 ease) values | values any; progressively became worse. 

Died. Post mortem ruled out 
eclampsia 

1929 |Idiopathic | 3.l1mg.| No [Treated with para-thor-mone un- 
(lease) | | values successfully and ended fatally 
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TABLE II—ContT’p 


BLOOD 
TYPE OF | CHEMISTRY 
AUTHOR YEAR cas, TREATMENT AND REMARKS 
| CIUM |PHORUS 
King46 1930 | Calcium mg. 6.7 mg. |Chinese female; due to low eal- 
intake | cium intake ¥ 
(lease) | Treatment: calcium lactate (4 i 
Gm. daily), cod-liver oil (24 
daily). Advised induction of 4 
| labor 
Richard- 1931 | Idiopathic | No No Indefinite report. Treatment with £ 
son47 (1 case) | values | values viosterol and caleium successful 4 
Hoxie48§ 1932 |Post par- |9.5mg.| |Thirty-four-year-old female devel- 
tum (1 | values oped tetany after delivery. Be- 
case) ‘ame worse with each menstrual 
period. Induced menopause with 
x-ray and radium without bene- 
ficial results 
Klaften49 1933 | Postopera- No No Describes hyperventilation tetany. 
tive (1 values | values One case postoperative type. 
nase) Advises induction of labor and 
Hyperven- posterior pituitary extract 
tilation 
(4 cases) 
Pollak3° 1934 | Ldiopathic No No |Reported 7 of 8 cases with success- 
(8 cases) | values | values ful termination. Last case de- 


fied treatment including trans- 
plantation. Therapeutic abor- 
tion performed followed by 
sterilization 


Wester- 1934 | Postopera-|4.9mg.| No |After thyroidectomy patient went 
mann50 tive (2 values through two pregnancies, having 
“ases) tetanic symptoms controlled by 

calcium and para-thor-mone 
Maxwells! 1934 | Caleium 3.6 mg.| 3.8 mg. |Chinese women with daily intake 
diets (3 7.7 mg. | 2.2 mg. of calcium 0.07 Gm. Developed 
2ases ) 4.6 mg.} 3.1 mg. tetany during pregnancy. Para- 


thor-mone not effective. Vitamin 
D and sunlight were most ef- 


fective 
Konikow®2 1935 | Idiopathic No No /|Para i developed tetany in eighth 
(1 ease) values | values month of pregnancy. Calcium 


and para-thor-mone gave relief. 
Normal baby 


Swinton and| 1936 | Postopera-| No No /|First patient had 3 years of tet- 
Claiborne53 tive (2 values | values any following surgery. Normal 
2aSes ) pregnancy. Second patient had 


temporary tetany following sur- 
gery, then absence of symptoms 
for 4 years, recurring during 
pregnancy. Controlled with cal- 


cium 
Baumgart- 1937 |Postopera-| 6mg.|6.2mg.|Seven months after thyroidectomy 
ner and tive (1 patient became pregnant and 
Cowles54 case) developed tetany. Para-thor- 


mone, calcium lactate (10-20 
Gm, daily) and cod-liver oil (4 
c.c. daily) 
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TABLE II—Conr’p 


| BLOOD | 
TV PR OR CHEMISTRY 
TYPE OF | 
AUTHO TREATMENT AND REMARKS 
TETANY CAL- PHOS- | AND BEMABE 
CIUM | PHORUS | 
Klatskin55 1938 | Post par- | 7.1 mg.|5.6mg.|Para iii. Developed tetany on 
tum (1 | seventh post-partum day. Cal- 
2ase ) | cium lactate and cod-liver oil 
Hoesch56é 1938 | Postopera- No | No |Postoperative female developed 
tive (1 values | values tetany in fourth month of preg- 
case) nancy. Normal delivery. Treat- 
| ment: bed rest 
Risak57 1938 | Idiopathic | 10 mg.| 3.3 mg.|19-year-old white female with 
(1 case) | constitutional background for 
tetany 
Anderson 1939 | Postopera- ; 5.5 mg. No_ | Postoperative tetany in 38-year-old 
and tive (1 | values | female. One year later became 
Lyall5s case ) | | pregnant. Developed tetany in 
| 3 successive pregnancies. Cal- 
| cium therapy 
Verhage59 1939 Postopera- | Low | No |Developed symptoms during preg- 
tive (1 | values | values} nancies. Treated with para- 
case ) | thor-mone 
Idiopathic | 


(1 case) 


Liu et al.60 1941 |Osteoma- | No | No |These patients had history of tet- 


lacia and | values | values any and osteomalacia associated 
tetany | with pregnancy due to dietary 
due to deficiency. Vitamin D and ecal- 


low calci- cium gave immediate relief 


um | | 


(4 cases) 


In Henke and Lubarsch’s Handbook of Pathology,*' Herxheimer has 
an excellent discussion of the parathyroid glands. Very little infor- 
mation relative to tetany and pregnancy was available in this mono- 
graph. About 20 cases of transplantation of the parathyroid glands 
had been performed inclusive of the year 1922 with about 50 per cent 
good results. Although this type of procedure had been done as early 
as 1912 by V. Beck,* it was not until 1920 that a successful result was 
obtained in a case of maternal tetany.** 

With the discovery of dihydrotachysterol (A. T. 10) by Holtz,** in 
1933, a new therapeutic aid offered possibilities for excellent results in 
cases of maternal tetany. In 1934, Holtz** reported the results of the 
treatment in a case of delayed lactation tetany with A.T. 10. This 
case was one of Hahn’s cases in the Berlin Charite Hospital. Holtz 
and Rossman,** in 1938, reported on three cases of ‘‘maternal tetany’’ 
treated with dihydrotachysterol (A.T. 10). In Table III we have 
summarized 9 cases treated with A.T. 10 reported in the previous 
literature. 


Our review is not entirely complete, particularly of isolated case 
reports in the European literature, because of difficulties in obtaining 
these reports at present. 
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TABLE III. SUMMARY OF CASES OF PREGNANCY TETANY TREATED 


WITH DIHYDROTACHYSTEROL 


AUTHOR 


YEAR 


TYPE OF 
TETANY 


BLOOD 
CHEMISTRY 


CAL- PHOS- 
CIUM | PHORUS 


TREATMENT AND REMARKS 


Hahn 
quoted 
by Holtz34 


Arnold, 
Holtz and 
Marxé61 


Holtz and 
Rossman36 


Franco62 


Kowallis®3 


Weber and 
Richard- 
son64 


Schwartz, 
Curtis and 
Litchten- 
stein® 


1934 


1936 


1938 


1940 


1941 


1941 


1941 


Lactation 
(1 case) 


Postopera- 
tive (1 
case) 


Postopera- 
tive (2 
2aSes ) 

Idiopathic 
(1 ease) 


Idiopathic 
(1 ease) 


Post par- 
tum (1 
case ) 


Postopera- 
tive (1 
case ) 


Postopera- 
tive (1 
case ) 


values 


values 


6 


+ 


No No 


No No 


5.5mg.| No 
value 


7.8mg.| No 
value 


7mg.| No 


5mg.} 10 mg. 


.1 mg.| 4.8 mg. 


ou 


.o mg. | 5. 


.8mg.| 5.8 mg. 


values 


values 


value 


) mg. 


Hahn of the Charite Clinic in Ber- 
lin observed a case of delayed 
lactation tetany treated with di- 
hydrotachysterol 


Following thyroidectomy developed 
tetany with psychic changes and 
bilateral cataracts. Cataract 
operation performed. Became 
pregnant; placed on A.T. 10 
which had to be increased in 
fourth month. Baby normal 


First case: 22-year-old white fe- 
male. Postoperative type devel- 
oped severe symptoms in fourth 
month. Began A.T. 10 1.5 to 
3 ¢.c. weekly, increasing dosage 
until 3 ¢.c. daily were used. Dis- 
continued during labor which 
was premature. Thyroid had 
also been prescribed. Second 
pregnancy also successful with 
dihydrotachysterol therapy 

Second case: Idiopathic. Began 
therapy with 10 c¢.c. initial dose 
of A.T. 10, increasing from 1 
e.c. until 3 ¢.c. daily. Lowered 
to % e.c. daily as delivery ap- 
proached 

Third case: Treatment started 
with 5 to 8 c.c. A. T. 10 weekly; 
gradually increasing to 3 e¢.¢c. 
daily 

All four children of these three 
mothers were normal 


Female, 15 years old, developed 
tetany with onset of menses. 
Controlled on para-thor-mone, 
calcium, viosterol. At 23 years 
of age became pregnant and 
improved. Given A.T. 10 fol- 
lowing pregnancy. 1.5 to 3 c.c. 
had been used during menstrual 
periods 


Developed tetany in sixth post- 
partum week. Treated with 
large doses of calcium lactate 
and A. T. 10 


Developed pre-eclampsia and in- 
duction of labor at seventh 
month. Treated with calcium 
lactate and A. T. 10 


Treatment with 1 cc. A.T. 10, 
calcium lactate and viosterol in 
first 5 months of pregnancy. 
A. T. 10 increased to 3 ¢.c. daily 
in last 4 months. Normal baby. 
Pomeroy sterilization done fol- 

lowing pregnancy 
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ETIOLOGY, CLINICAL FEATURES, AND DIAGNOSIS 


The classification of the various types of tetany has been attempted 
by Ellsworth® and Albright and his co-workers.** Arbitrarily we have 
in Tables I to IV classified the cases in the literature as maternal or 
pregnancy tetany to distinguish them from eases of tetany occurring 
in males and nonpregnant females. In Table IV, several types of 
tetany, associated with pregnancy previously described in the litera- 
ture, are tabulated. 


TABLE IV, CLASSIFICATION AND SUMMARY OF TYPES OF TETANY IN PREGNANCY 


26 cases 
145 cases 


Type 1. Postoperative 
2. Idiopathic or spontaneous 


a. During pregnancy 95 cases 


b. During delivery 5 cases 
1. Due to ?00d loss 1 case 
(Described by Lisser et al.4#) 
2. Hyperventilation tetany 4 cases 
(Described by Klaften4?) 
c. Post-partum, puerperal, and lactation types 41 cases 


(Note: Difficult to differentiate these cases, hence all grouped together.) 
3. Tetany due to low calcium intake or vitamin D deficiency 9 cases 
(Described by Maxwell,51 King,46 Liu et al.60) 
4, Thyroid disease associated with pregnancy 
(Deseribed by McCarrison27) 


60 eases 


Total 240 cases 


The first type, postoperative hypoparathyroidism, may be either tem- 
porary or permanent following thyroidectomy. A disturbance of the 
blood supply or trauma to the parathyroid glands may cause only 
temporary symptoms, while complete removal would produce perma- 
nent symptoms. 

The remaining types listed in Table IV cannot be clearly defined. 
Perhaps the term spontaneous or ‘‘idiopathic’’ would be satisfactory 
for the entire group, because a definite etiologic agent is often lacking. 

The incidence of the various types of tetany in pregnancy is not very 
well established. Early figures, such as those of Niederehe,®’ Adler 
and Thaler,?* record maternal tetany as 3 per 10,000 births. 


The presence of the postoperative type is dependent upon the number 
of thyroidectomies. Swinton®* of the Lahey Clinie reported an inei- 
dence of 0.2 per cent in 13,000 thyroidectomies developing tetany fol- 
lowing surgery. McCullagh®’ (Cleveland Clinic) had a 1.3 per cent 
incidence in a series of 11,508 thyroid operations, and a figure of 1.5 
per cent was reported by Boothby, Haines and Pemberton’ of the 
Mayo Clinic. The number of these patients, however, who are in the 
childbearing age and become pregnant are relatively infrequent. 

The diagnosis of tetany associated with pregnancy introduces a few 
more problems than tetany without pregnancy. The paresthesias and 
‘leg eramps’’ of so many pregnant women may resemble the onset of 
tetany. The blood chemistry studies are invaluable and Ellsworth” 
establishes values of serum calcium below 8.5 mg. and serum phos- 
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phorus above 4.5 mg. as definite criteria of hypoparathyroid insufficiency. 
In addition to these findings, Albright®* includes x-ray pictures reveal- 
ing normal bone structure and the absence of renal insufficiency to 
establish a diagnosis of chronic idiopathic hypoparathyroidism. 


The low serum calcium and elevated serum phosphates produce hy- 
perirritability of the peripheral neuromuscular system, and various 
forms of muscle spasms, such as carpopedal and laryngospasm, may 
develop. Breathing may become difficult and actual convulsive seizures 
of the tonie type simulating epilepsy may occur. In the differential 
diagnosis, if convulsions are the presenting complaint, the more common 
obstetric convulsions of eclampsia and also hypoglycemia, epilepsy, 
meningitis, hysteria, and brain tumors must be kept in mind. 


The classical Erb, Chvostek, and Trousseau signs are of some value. 
Kehrer' showed the Chvostek sign to be positive in 75 per cent of all 
pregnant women. Pollak*® corroborated these findings. The cathode 
closing contraction is present in 80 per cent of pregnant women, illus- 
trating an increase of neuromuscular excitability. 

Eaton and Haines’! made interesting observations with x-rays of 
the skulls of patients with chronic parathyroid insufficiency. They 
were able to demonstrate symmetrical cerebral calcification and also 
calcification of the basal ganglia in some of their cases. 

Hartley”? called attention to a condition in the pregnant woman 
which he termed ‘‘the tetanoid syndrome.’’ Konikow® deseribed a 
similar condition in which calcium lactate and para-thor-mone gave com- 
plete relief. 

Many of the cases of ‘‘hyperventilation tetany,’’ occurring at the 
time of delivery, described by Klaften,*® appeared to be similar to the 
tetanoid syndrome and responded well to calcium therapy alone. 

There are a few alterations in the physiology of the pregnant female 


which must be considered. 


30odansky and Duff'* examined a large series of normal pregnant 
women in which serum calcium values of 8 to 8.5 mg. per 100 ¢.e. were 
obtained in 24 per cent. Plass and Bogert** elicited serum ealeium 
values below 9 mg. per 100 ¢.c. in 50 per cent of pregnant females dur- 
ing the last five months of the gestation. Richardson** had similar 
values, although in one case under his observation a serum calcium value 
of 5.6 mg. per 100 ¢.c. was obtained without subsequent symptomatology. 

30okelmann and Bock*> demonstrated an increase of serum calcium 
during labor over the slight decrease observed during the pregnancy. 
During delivery a decrease in serum calcium occurs followed by a 
return to the normal value in the puerperium. These investigators 
showed that the total calcium and diffusible calcium is higher in the 
cord blood of the newborn than that in the maternal blood. 

Bogert and Plass,”* Bodansky and Duff** maintained that the signifi- 
cant correlation between protein and calcium concentrations in non- 
pregnant and puerperal women is completely lost in late pregnancy. 
They feel that the role of the placenta in producing an intrinsie eal- 
cium depressing agent may be the answer for the lower blood calcium 
levels in the latter half of pregnancy. 
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Hoffmann and Rhoden” first described a substance in the blood of 
pregnant women which when injected into dogs caused an increase in 
their serum calcium. In this respect, the substance resembled para- 
thyroid hormone. In addition they calculated that one liter of preg- 
nant women’s blood contained the equivalent of 18 Collip units of 
para-thor-mone. Bomskov and Bremm™ had also postulated a sub- 
stance in the placenta resembling parathyroid hormone. Hamilton, 
Dosef, Highman and Sehwartz’® made similar observations, and found 
increased amounts of the hormone between the fifteenth and thirty- 
fifth weeks of normal pregnancies. 


A great deal of experimental work has been done on the relation- 
ship of the parathyroid glands and pregnaney. We will include only 
a few pertinent references. 


Dragstedt, Sudan and Phillips’? completely removed the thyroid and 
parathyroid glands of dogs. During pregnancy, tetany developed in 
all degrees of severity. Such an attack of tetany not immediately 
fatal to the mother usually resulted in the death of the fetuses followed 
by abortion. Dogs with tetany could be easily controlled by adminis- 
tration of Ringer’s solution and 15 to 30 Gm. of calcium lactate daily, 
fed through a stomach tube. Larson and Fisher®® demonstrated similar 
findings. 

Bodansky and Duff,*: working with rats having parathyroid defi- 
ciency, demonstrated a markedly diminished fertility and reduction 
in the number of newborn rats in the litter. Tetany at term, prolonged 
labor, and high rates of maternal and fetal mortality were also ob- 
served. If these parathyroid deficient rats were fed a diet abnormally 
high in caleium and relatively low in phosphorus, the serum calcium 
was increased and the serum phosphorus was descreased. The abnor- 
mal manifestations of late pregnancy were likewise abolished, and the 
differences in fertility, the average number of newborn per litter, and 
the average birth weight were greatly minimized. 


To the obstetrician these experimental facts must be kept in mind, 
because they bear a most important relationship to the human preg- 
nant female. Of course variations in the human pregnant female with 
parathyroid insufficiency and the lower species of life occur. The pos- 
sibility of accessory parathyroid tissue in various species of life has 
been advanced as an explanation for these variations. 


TREATMENT 


The problem of therapy in hypoparathyroidism is to elevate the blood 
calcium and decrease the serum phosphate. In a case of impending 
convulsions calcium preparations may be given intravenously. For 
this purpose 10 to 20 ¢.c. of a 10 per cent calcium gluconate solution 
is very effective. Parathyroid extract may also be used during the 
acute stage but not over a long interval of time, because of the increas- 
ing tolerance of the patient to para-thor-mone and also because of the 
cost of the drug. 
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After the acute stage of the disease has subsided calcium lactate may 
be administered orally. An average daily dose of 25 to 30 Gm. is 
prepared by adding this amount to the minimum amount of warm 
water necessary to dissolve the calcium lactate. The solution is then 
divided into 4 or 5 equal portions to be taken at regular intervals while 
the patient is awake. It is also beneficial to place the patient on a 
low phosphorus diet by limiting the intake of meats, glandular tissue, 
cheege, milk, and egg yolk. More fruits, vegetables, fats, and carbo- 
hydrates are substituted in the diet. 

Thyroid extract has been used. Aub* and his colleagues feel that 
it increases phosphorus excretion. 

Such a program deals only with the calcium and phosphorus intake. 
To increase the intestinal absorption of calcium, vitamin D in the from 
of viosterol was used until the newest therapeutic agent, dihydrotachy- 
sterol was discovered. 

Dihydrotachysterol (A. T. 10) was introduced by Holtz** in 1938. 
It is derived from the irradiation of ergosterol in which tachysterol is 
converted to dihydrotachysterol preparation. It is prepared as a 0.5 
per cent solution in oil, and as advocated by Albright** and other 
investigators, an initial dose of 3 to 10 ¢.c. orally may be used. Even 
3 ¢.c. daily may be continued for a week, finally reducing to a main- 
tenance dose of 1 ¢.c. three times per week. The dosage varies with 
the individual patient, and during administration it is most important 
to determine the serum calcium at frequent intervals. A less accurate 
guide is the Sulkowitch test** in which equal amounts of Sulkowitch 
reagent and urine are mixed in a test tube. A milky precipitate is a 
danger sign indicating a high calcium excretion and an elevated serum 
calcium. A clear solution is interpreted as meaning a value of 5 to 
7.5 mg. caleium per 100 e.c. of blood. At this point dihydrotachysterol 
should be administered until the repeated urinalyses show a fine white 
cloud which is the desired range of blood calcium, approximately 9.5 
mg. per 100 ¢.c. of blood. Excessive doses of dihydrotachysterol pro- 
duce polyuria, thirst, nausea, abdominal cramps, vertigo, and tinnitus. 
Also, the possibility of metastatic calcification in the kidneys must be 
entertained. 

In summarizing the effectiveness of the three preparations, para- 
thor-mone, vitamin D, and dihydrotachysterol, it is important to re- 
member that each one has its particular use and in the management of 
any one ease all three preparations may be used to the distinet ad- 
vantage of the patient. 

Vitamin D and dihydrotachysterol increase calcium absorption from 
the intestine and also increase phosphorus excretion, but dihydrotachy- 
sterol has more effect on phosphorus excretion than vitamin D. Para- 
thor-mone, on the other hand, is more effective in elevating the blood 
ealeium than dihydrotachysterol, but dihydrotachysterol has a more 
prolonged effect. 
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Holtz*® **° and his co-workers called attention to the increased 
amounts of A. T. 10 necessary during menstruation and pregnancy. 
In a recent paper, Holtz* advocated large single doses (8 to 15 e.c.) 
if marked hypocalcemia was present. In some eases 20 ¢.c. might be 
given at a single dose. Holtz®*®> had shown that experimentally in the 
dog the last quarter of the pregnancy was most dangerous. In the 
human pregnant female, the fourth and fifth months were the months 
in which symptoms of tetany would develop. During the second half 
of pregnancy, the daily dosage of dihydrotachysterol may be tripled. 
Holtz** called attention to several factors in the pregnant human fe- 
male, occurring during the fourth month which might explain the 
occurrence of tetany in those particular months. In the fourth month 
of pregnancy the theelin production increases and the placenta begins 
its control of the pregnancy. The placenta may produce a calcium 
depressing substance. Also at this time the growth of the fetus is 
rapid and deposition of calcium in the bones of the fetus takes place. 
All of these factors place demands on the maternal calcium supply and 
tend to lower the available calcium. With the onset of labor, all A. T. 
10 should be stopped. In six years’ experience with dihydrotachysterol 
(A. T. 10), Holtz®> has encountered no difficulties. He felt that the 
dangers of hyperealeemia were minimal and lately suggested using 
theelin to lower the serum calcium if hyperealeemia developed. Per- 
haps stilbestrol could also be used for this purpose. 

The advantages of A. T. 10 over para-thor-mone are its cheapness 
and it ean be given orally. In addition no tolerance develops as is the 
ease With para-thor-mone. 


CASE REPORTS 


Case 1.—Mrs. P. G., a 23-year-old white, married female, was ad- 
mitted to the Buffalo General Hospital on Nov. 13, 1921, complaining 
of nervousness, tremor, loss of weight, exophthalmos, increased heart 
rate, and increased perspiration, particularly of the hands. These 
symptoms had been present for six months and were increasing in 
severity. 

Physical examination revealed a slightly undernourished white fe- 
male with a palpable thyroid, lid lag, widening of the palpebral angles, 
rapid heart rate, exophthalmos, and ‘‘clammy’’ hands and feet. A fine 
tremor was also present. The basal metabolic rate was plus 68 per 
cent. A clinical diagnosis of Graves’ disease was made. 

Surgery was suggested on several occasions but the condition of the 
patient did not warrant the operation. The patient was sent to a 
convalescent home for rest. 

The patient was re-admitted to the hospital, and on March 14, 1922, 
under nitrous oxide-oxygen anesthesia, the left side of the thyroid was 
resected and the right superior thyroid vessels were ligated. Patho- 
logic examination revealed the characteristic findings of Graves’ dis- 
ease. Two weeks after surgery a basal metabolic rate was plus 9.5 
per cent. The patient was discharged in good condition on April 1, 
1922. 

She remained free of symptoms for ten years following thyroidee- 
tomy until 1932 when she observed an enlargement of her neck in the 
location of the thyroid gland, weight loss, dyspnea, and difficulty in 
swallowing. 
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It was decided to admit her to the hospital for the third time, and 
on Oct. 2, 1934, under avertin-nitrous oxide-oxygen anesthesia, a large 
right lobe of the thyroid gland (measuring 8 by 5 by 3 em. in thick- 
ness) was removed and a smaller portion of the left lobe of the thyroid 
was also removed. Pathologic examination revealed findings of Graves’ 
disease. 

Nine days following surgery the patient developed numbness and 
tingling in her extremities associated with tremors and jerking move- 
ments. Chvostek’s and Trousseau’s signs elicited at this time were 
positive. The serum ealecium was 5 mg., and the serum phosphorus 
was 9.1 mg. per 100 ¢.c. of blood. A diagnosis of parathyroid insuffi- 
ciency was made. Treatment with intravenous calcium chléride re- 
lieved the patient’s symptoms. Improvement was rapid, and the patient 
was discharged from the hospital on Nov. 28, 1934. She continued to 
take calcium in the form of calcium chloride (diluted with water) and 
viosterol as the various symptoms presented themselves. If paresthesias 
or muscle spasm developed, it could be relieved by drinking calcium 
chloride solution and viosterol until the symptoms disappeared. In 
this fashion her daily existence was tolerable until Aug. 19, 1939. At 
this time ‘‘blinking’’ of the eyelids and carpopedal spasm had de- 
veloped which could not be controlled by the usual oral ingestion of 
calcium chloride. Nausea and vomiting, with amenorrhea of two and 
one-half months’ duration, suggested possible pregnancy which was 
confirmed by vaginal examination and a Friedman test. The obstetric 
history revealed that the patient was the mother of seven children, all 
of whom had been born before 1934, the year in which she developed 
postoperative tetany. Three ‘‘miscarriages’’ were also noted in the 
past history. 

Physical examination at this time presented positive Chvostek’s and 
Trousseau’s signs. Skull x-ray films did not show evidences of cere- 
bral calcification (Fig. 1). The question of therapeutic abortion was 
raised at this time, but because of the encouraging response with di- 
hydrotachysterol and oral calcium lactate, no reason for such a pro- 
cedure could be advanced. In Fig. 2 the medication and blood chem- 
istry findings are illustrated. 

The prenatal course after regulation with dihydrotachysterol was 
uneventful, although on one occasion two weeks before term a slight 
elevation of blood pressure was observed. At this time suspicion of 
death of the fetus was postulated (absence of fetal movements and 
failure to elicit fetal heart sounds). 

On Feb. 24, 1940, a normal female child weighing 2,740 Gm. and 
48.5 em. in length was delivered without any difficulty. The first stage 
was twelve hours, the second stage lasted fifteen minutes, and the pla- 
centa delivered four minutes after the baby. No abnormal bleeding 
occurred. The patient nursed her baby throughout the hospital stay. 
During the two weeks following delivery, a maintenance dose of 1% e¢.¢. 
of dihydrotachysterol was administered. Thirty grams of calcium lac- 
tate were given as a daily dosage. 

In the late puerperium and the months following delivery, the ex- 
pense of dihydrotachysterol prevented the patient’s daily use of the 
drug, and as Fig. 2 illustrates, the return of symptoms oceurred during 
the periods when dihydrotachysterol was not administered. The pa- 
tient and her baby have been seen at irregular intervals during the 
past fifteen months. Manipulation of the ealeium lactate and A. T. 10 
by the patient has been fairly successful in the control of symptoms. 
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Fig. 1—X-ray views of the skulls of patients in Cases 1, 2, and 3, illustrating ab- 
sence of cerebral calcification in Cases 1 and 2 with some abnormal calcification in the 
frontal region of Case 3. 
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Blood chemistry studies on April 1, 1941, revealed a serum calcium of 
8.4 mg. and a serum phosphorus of 5.6 mg. per 100 ¢.c. of blood serum. 


CasE 2.—Mrs. C. L., a 28-year-old white, married female, was ad- 
mitted to the Buffalo General Hospital on March 26, 1939, with a 
‘‘swelling’’ of the neck which had become worse since the birth of 
her last baby in 1938. Her past history was essentially negative. She 
had 8 living children and 3 ‘‘misearriages.’’ Physical examination 
was entirely normal except for an enlarged thyroid gland with a nodule 
in the left lobe. 
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Fig. 2.—Graph showing the serum calcium and phosphorus values, the daily dosage 
of dihydrotachysterol, and oral calcium administered, and various symptoms observed 
in Case 1 (Mrs. P. G.). 


On March 27, 1939, under nitrous oxide-oxygen-avertin anesthesia, 
the major portion of the left lobe of the thyroid was resected and part 
of the right lobe was also resected. Pathologic diagnosis of the speci- 
men was a simple diffuse colloid goiter. 

Two days postoperatively the patient developed tingling sensations 
in her hands and slight carpopedal spasm was observed. The serum 
calcium at that time was 7.9 mg. Calcium gluconate was given in- 
travenously and a daily dosage of 40 Gm. of calcium lactate combined 
with vitamin D was administered orally. 

The patient was discharged eight days after surgery. Although she 
had a positive Chvostek’s sign and a slightly positive Trousseau’s sign 
her clinical condition was excellent. She remained on large doses of 
oral calcium lactate and viosterol at home until her next visit to the 
outpatient department on Nov. 21, 1939, approximately eight months 
postoperatively. 
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At this time her complaint was amenorrhea of two months’ duration. 
Examination revealed a two months’ pregnancy. A slightly positive 
Trousseau and a positive Chvostek sign were observed. The serum 
calcium was 11 mg. and the serum phosphorus was 5.7 mg. per 100 e¢.e. 
of blood. With such an excellent blood chemistry, it was deemed ad- 
visable to allow the pregnancy to continue and'the medication to con- 
sist merely of oral calcium lactate and vitamin D. However, as the 
pregnancy approached term, the patient’s complaints of paresthesias 
and muscle spasms increased, and as Fig. 3 demonstrates, the serum 
calcium level decreased to a value of 6.4 mg. Coincident with these 
findings, an elevation of blood pressure and the appearance of albumin 
in the urine, warranted hospitalization. X-rays of the skull did not 
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Fig. 3.—Graph showing the serum calcium and phosphorus values, the daily dosage 


of dihydrotachysterol and oral calcium administered, and various symptoms observed 
in Case 2 (Mrs. C. L.). 


show evidences of cerebral calcification (Fig. 1). Dihydrotachysterol 
beginning with a daily dosage of 0.75 ¢.c. increasing to 1.3 ¢.c. was 
administered for two weeks. Calcium lactate intake averaged 15 Gm. 
daily. In addition, vitamin D and a low phosphorus diet (particu- 
larly no milk) were prescribed. 

On June 15, 1940, after a surprisingly short first stage labor (less 
than one hour), the patient was delivered of a normal female infant 
weighing 3,400 Gm. and measuring 52.5 em. in length. No difficulty 
was encountered in delivery of the placenta which was delivered six 
minutes after the birth of the baby. It is interesting to note the length 
of labor of less than one hour, because the entire personnel of the 
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obstetrics division did not appreciate the presence of labor pains until 
the head was presenting on the perineum. The patient insisted that 
she did not have ‘‘pains’’ or uterine contractions until twenty to thirty 
minutes before delivery. She nursed her baby during the stay in the 
hospital without deleterious effects. 

On discharge from the hospital the patient continued to take 0.75 e¢.e. 
of dihydrotachysterol and 20 Gm. of calcium lactate for about two 
months. As illustrated in Fig. 2, she did not take the medication for 
two months. This was followed by return of symptoms. Resumption 
of the previous regimen of therapy with dihydrotachysterol alleviated 
her symptoms, and the cooperation of the patient increased as she 
experienced these periods of remission due to failure to take a daily 
dose of dihydrotachysterol. At the present time, she is in excellent 
condition. Her baby is also in excellent health. 


CasE 3.—Mrs. M. B., a 33-year-old white female, a private patient of 
Dr. B. D. Bowen, developed parathyroid insufficiency on the fourth post- 
operative day following thyroidectomy in 1929. The operation was per- 
formed for cosmetic correction of a huge colloid goiter. Carpopedal 
and laryngospasm developed on the fourth postoperative day but relief 
was obtained with intravenous calcium and para-thor-mone subeuta- 
neously. The patient was married in 1930 and during her first preg- 
naney developed slight twitchings of muscles and crampy pains in the 
legs which were alleviated by oral calcium lactate and viosterol. 

After a ten-hour labor on Feb. 13, 1932, the patient delivered a 4,386 
(im. male infant. At the time of delivery carpopedal spasm and mus- 
cular twitchings were observed. The patient weighed 164 pounds be- 
fore pregnancy and gained 35 pounds during the gestation. A basal 
metabolic rating at this time was plus 12. Due to insufficient milk 
supply, the baby was taken off the breasts. At the present time no ab- 
normalities have been noticed in the growth and development of this 
child. 

In the sixth post-partum week, the patient developed ‘‘rigid arms”’ 
and other signs of tetany which were relieved by calcium orally. This 
attack was followed by another episode with the onset of the first men- 
strual period following delivery. During the next two years the patient 
gained approximately 50 pounds in weight. Coincidental with the gain 
in weight the symptoms of tetany increased in severity. A physician 
preseribed additional calcium therapy and a weight reduction diet. 
Thyroid extract and some form of pituitary extract were added, and the 
patient was able to lose 50 pounds of weight. Her symptoms of tetany 
disappeared except at the menstrual periods, during which caleium 
lactate in 4 Gm. doses was taken until the symptoms disappeared. 

In 1935 Mrs. M. B. had a spontaneous abortion of eight weeks’ gesta- 
tion and in 1937 became pregnant for the third time. During the preg- 
nancy the symptoms referable to tetany disappeared. 

On Nov. 12, 1937, after a peculiar first stage of labor (the patient 
apparently had no ‘‘pains’’), the patient delivered a 3,772 Gm. male 
infant. No abnormal bleeding was noticed. The serum ealeium was 7.9 
mg. per 100 ¢.c. of serum and the serum phosphorus was 6.5 mg. per 
100 ¢.c. of serum. With the onset of the patient’s first menstrual period 
after delivery, which occurred in February, 1938, the symptoms of 
tetany recurred. It was shortly after this time that the patient pre- 
sented herself to Dr. B. D. Bowen for treatment. 
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On April 6, 1938, physical examination revealed an obese, 33-year-old 
female, 65.5 inches tall and weighing 203.5 pounds. Her blood pres- 
sure was 105 systolic and 70 diastolic. Chvostek’s and Trousseau’s 
signs were positive. Serum calcium was 5.9 mg. per 100 ¢.c. of serum 
and phosphorus was 3.6 mg. X-ray films of the patient’s skull are 
shown in Fig. 1. The patient was placed on varying doses of calcium 
gluconate and dihydrotachysterol. During the menstrual periods, 3 
e.c. of dihydrotachysterol would be given each day for three to four 
days. 

After observation for one month patient became pregnant. The cal- 
cium, phosphorus, and medications are illustrated in Fig. 4. 
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Fig. 4.—Graph showing the serum calcium and phosphorus values, the daily dosage 
of dihydrotachysterol and oral calcium administered, and various symptoms observed 
in Case 3 (Mrs. M. B.) 


On Jan. 17, 1939, the patient delivered her third normal infant, after 
a twenty-hour labor. The infant weighed 3,632 Gm. It is interesting to 
note that this patient improved during the pregnancy even though she 
did not adhere to the therapy prescribed and would go intervals of one 
to two weeks without medication. But since delivery control of the 
symptoms has been difficult, particularly during menstruation. <Antici- 
pation has on a few occasions (when the patient’s cooperation has been 
obtained) prompted increasing the doses of dihydrotachysterol three or 
four days before the menses and prevented the occurrence of tetany. 

Observations of the patient have been spasmodie during the past 
sixteen months, but she has continued to have tetany during the period 
of menstruation. Because of the obesity and the possible combination of 
hypothyroidism and hypoparathyroidism, a recent attempt to place the 
patient on a diet has been made. Thyroid has also been prescribed. 
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CONCLUSIONS 


A review of 240 cases of tetany in pregnaney, occurring in the pre- 
vious literature has been presented. Classification of the cases into four 
types was attempted. Twenty-six cases were of the postoperative hypo- 
parathyroid type of tetany with pregnancy; 145 were of the idiopathic 
or spontaneous type, including in this group those cases which occurred 
during the pregnancy, during delivery, or in the post-partum period. 
The third type consisted of a dietary type, due to low calcium intakes 
and vitamin D deficiencies, of which 9 cases were reviewed. The last 
type included 60 eases of tetany associated with thyroid deficiency 
disease. 

The early literature stresses the relationship of the female sex organs 
and pregnancy in the development of tetany. Other more specific fae- 
tors, such as menstruation, lactation, blood loss at time of delivery, hy- 
perventilation, and low calcium intakes, have been considered. 

In previous years tetany in pregnancy was considered an indication 
for therapeutic abortion, because of the high fetal mortality rate, also 
the tendeney of newborn infants to develop tetany, and a definite ma- 
ternal mortality rate. Treatment consisted of potassium bromide, chloral 
hydrate, venesection and premature induction of labor. Milk diets, ox 
parathyroids by mouth, and in recent decades parathyroid gland trans- 
plantations have been used without successful results. 

During the past decade evidence has been accumulating which offers 
a much better prognosis for both the pregnant mother and her baby. 
A combination of oral and intravenous calcium preparations, para-thor- 
mone, and dihydrotachysterol (A. T. 10) earefully regulated by the 
patient and her physician yielded successful results in 12 of 13 e»ses in 
the literature (includes 3 cases of postoperative type presented by the 
authors).. Pre-eclamptie toxemia was present in the one unsuccessful 
ease and premature induction of labor was necessary. In our 3 eases 
pre-eclampsia occurred twice. Therefore, we feel that concurrent tox- 
emias must be watched for in cases of tetany in pregnancy. No abnor- 
mal alterations of the labors or delivery were observed. Careful obser- 
vations of mothers and babies revealed no unusual abnormalities. It is 
our contention that therapeutic abortion is rarely indicated in the light 
of present-day therapy advocated for cases of tetany in pregnancy. 

The authors gratefully acknowledge the permission of Dr. B. D. Bowen to use 
the data for Case 3 and the sincere aid and interest of Dr. F. C. Goldsborough, 
Chief of the Obstetrical Service, Buffalo General Hospital. In addition we wish 
to express our appreciation to Dr. Ellen Eckstein who translated the foreign 
literature, and Mrs. Alice Busch and Mr. Melford Diedrich for technical assistance 
in the preparation of charts and graphs. 
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RENAL FUNCTION STUDIES IN NORMAL PREGNANCY AND 
IN TOXEMIA BASED ON CLEARANCES OF INULIN, 
PHENOL RED, AND DIODRAST* 


Howarp C. Tayior, Jr., M.D., IRwIN WELLEN, M.D., AND 
CATHERINE A. WELSH, M.D., New York, N. Y. 
(From the Department of Obstetrics and Gynecology, New York University College 
of Medicine and the Obstetrical and Gynecological Service of the Third, 
New York University, Surgical Division of Bellevue Hospital) 


HE relationship of the kidney to the pathologie and clinical picture 

of eclampsia and pre-eclampsia remains, after a century of discus- 
sion, an unsettled point. On account of the proteinuria, the edema and 
the convulsions, eclampsia was considered at first to be closely related to 
Bright’s disease.'* °° Later, and for a few years, the striking hepatic 
lesions seized the center of medical attention and the liver was assigned 
an important position in the causation of at least certain cases of 
toxemia.” ** °° More recently the vascular changes, especially those in 
the small arterioles, have come to be considered the basis of the disease, 
a view advanced by Volhard** and recently strongly emphasized by some 

*Read at a meeting of the New York Obstetrical Society, May 13, 1941, and of 


the Boston Obstetrical Society, November 18, 1941. 
This study was made with the aid of a grant from the Commonwealth Fund. 


i 
i 


568 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


American physicians.’ Nevertheless, a belief in the importance 
of a renal factor has persisted as evidenced by the number of cases still 
being classified as chronic nephritis or renovascular disease in preg- 

Because of recent advanees in renal physiology, further consideration 
must now quite evidently be given to the kidney in toxemia. The ex- 
periments of Goldblatt and his followers on the effects of interference 
with the renal blood supply on the arterial pressure and the discovery 
of various pressor substances of renal origin have indeed turned the 
investigation of all conditions associated with hypertension toward the 
kidney. In the group of diseases with hypertension, specific toxemia 
of pregnancy is of course one of the most striking. 

Histologic study of the kidneys from patients dying of eclampsia 
or pre-eclampsia has led to the description of a variety of lesions. 


Degenerative changes in the tubules were long regarded as impor- 
tant, and recent investigators have continued to report their presence.** 
Glomerular damage, which appears to have been first described in 1918 
by Lohlein,** has in recent years received the most attention. According 
to Fahr’s’® classical description published in 1924, the essential kidney 
lesion consists in a swelling of the capillary walls, with the result that 
the lumina are narrowed and the glomeruli appear relatively anemic. 
Fahr regarded the lesion as degenerative, a ‘‘glomerulonephrosis.’’ 


9 


Other observers! * 78 have in general confirmed these findings, but 
some tended to regard the lesion as inflammatory, a form of glomerulo- 
nephritis. An additional observation of Fahr was the thickening and 
swelling of the walls and the proliferation of cells occasionally observed 
in the afferent arterioles to the glomerulus, a feature not stressed by 
most other writers. . 


These glomerular lesions have now been recognized for at least twenty 
years. Yet little significance has been accorded them by the clinician, 
perhaps because of his own failure to demonstrate disturbance in renal 
function by any of the commonly accepted tests. There is in toxemia 
little or no alteration in the blood urea or the maximum specific gravity 
of the urine. Phenolsulphonephthalein excretion is unaffected and 
changes in the urea clearance are not consistently present.* ° It has not 
been possible then to find a reflection of the observed renal lesions in 
disturbed renal function. 

In this report there will be described the results of kidney function 
tests as determined by the renal clearances of a series of normally preg- 
nant and pre-eclamptic women. These tests are based on the principle 
employed in urea clearance but utilize such substances as diodrast and 
inulin, which are capable of distinguishing tubular from glomerular 
function, and give in addition indications of the condition of the blood 
vessels supplying the active portions of the kidney. 
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RENAL ANATOMY AND PHYSIOLOGY 


It may be necessary to recall a few facts about renal anatomy and 
physiology. The kidney is made up of about a million more or less 
independent units or nephrons. Each such unit begins in the cortex 
as a funnel-shaped structure (Bowman’s capsule) which surrounds a 
tuft of capillaries to form the glomerulus. Beyond Bowman’s capsule, 
the nephron widens out into the proximal convoluted tubule which is 
lined with large pyramidal cells. The tubule then becomes thinner and 
straighter and makes a long excursion toward the kidney pelvis. From 
there after making a loop it returns to the cortex, where it once again 
widens and becomes tortuous as the distal convoluted tubule. Finally 
it turns a second time toward the pelvis into which it empties through 
the collecting ducts. 

The organization of the arterial supply to these segments of the 
nephron has become a subject of prime importance because of the rela- 
tionship of the renal blood supply to hypertension. After repeated di- 
visions of the renal artery, a branch enters the glomerulus as the 
afferent arteriole. This breaks up within Bowman’s capsule into a num- 
ber of capillary loops, the glomerular capillaries, which later join to 
emerge from the glomerulus as the efferent arteriole. This arteriole 
divides into a second eapillary system which supplies the tubules of 
both the proximal and distal segments. Thus the blood which reaches 
and supplies the kidney tubules has had first to traverse in succession 
the afferent arterioles, the glomerular capillaries and the efferent ar- 
terioles. Functional or organic disorder in these segments of the kid- 
ney’s vascular system may then have an effect on tubular as well as on 
glomerular function. 

Studies of renal physiology have established different functions for 
glomerulus and tubules. The glomeruli act as simple filters through 
which pass all the constituents of the plasma with the exception of the 
proteins, to which the glomeruli are normally impermeable. The 
glomerular fluid is protein-free plasma with the solutes in conecentra- 
tions equal to those in the plasma. This glomerular fluid in its course 
down the nephron undergoes changes as a result of reabsorption and 
excretion through the cells of the tubules. Water and other sub- 
stances, such as glucose, sodium chloride and ‘urea, are reabsorbed 
in varying amounts. Other types of material, such as creatinine and 
the dyes used for kidney function tests, are excreted by the tubules. 


SIGNIFICANCE OF RENAL CLEARANCES 


The studies of kidney function in pregnancy here presented, are 
based on the conception of renal ‘‘clearance.’’ It was originally used 
by Van Slyke** and his associates in 1928 in connection with the ex- 
eretion of urea. Urea clearance has been defined as the volume of 
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blood which one minute’s exeretion of urine suffices to clear of urea. 
The figure for urea clearance could therefore be obtained from the 


formula—,— where U = concentration of urea in the urine, V = the 


cubie centimeters of urine formed in a minute and B = the blood con- 
centration of urea. If plasma clearances are used, the formula becomes 
UV 
P 

The urea clearance test is a much more sensitive indicator of renal 
insufficiency than the simple determination of blood urea. Yet it has 
some limitations, for although urea is completely filtered at the glomeru- 
lus and begins its passage through the nephron in concentration equal to 
that of the plasma, about 40 per cent is reabsorbed by the tubules. Thus, 
although its clearance in the normal kidney parallels the glomerular 
filtration rate, it does not directly measure that function. 

In the last few years the concept of renal clearance has been extended 
to other substances which do measure glomerular or tubular function. 
Only the briefest discussion can be given here to a subject upon which 
there is already a very extensive literature. 

1. Inulin Clearance.—Inulin, a polysaccharide of high molecular 
weight, is filtered at the glomerulus and is neither absorbed nor excreted 
by the tubules.** 4142 The renal clearance of inulin is therefore a 
measure of the rate of glomerular filtration. In normal women the 
filtration rate amounts to 119 ¢.c. per minute.”! 

The glomerular filtration rate depends upon the character of the 
capillary wall and upon the pressure available to foree the fluid through. 
Changes in the character of, the capillary walls may alter their per- 
meability and thus the filtration rate. Changes in the filtration pres- 
sure may result from alterations on the one hand in the intraeapillary, 
on the other in the intracapsular pressure. Increase in the intracapsular 
pressure opposes filtration and may result from an increase in interstitial 
tension of the kidney as, for example, from edema or from urinary tract 
obstruction. A rise in the intraecapillary pressure favors filtration and 
may be produced by an increase in the systemic arterial pressure, by 
constriction of the efferent arteriole or by dilatation of the afferent 
arteriole. A fall in filtration pressure, on the other hand, will result 
from a drop in arterial blood pressure, constriction of the afferent ar- 
teriole, or dilatation of the efferent arteriole. Changes in the plasma pro- 
tein concentrations, so far as they affect oncotie pressure, influence 
filtration rates to a small extent. These aspects of renal physiology 
have recently been analyzed in detail in a paper by Smith and his as- 


where P is the urea concentration of the plasma. 


sociates.*? 

2. Phenol Red and Diodrast Clearance.—Tubular excretion may be 
studied with the aid of a variety of substances, two of which have been 
used in the eases of this study, namely, phenol red and diodrast. Al- 
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though phenol red is rapidly excreted by the tubules, diodrast is handled 
still more efficiently. Diodrast indeed has the highest clearance of any 
known substance and is believed to be almost entirely removed from 
the plasma as the blood passes from the renal artery to the renal vein. 
For this reason its clearance measures the minimum volume of plasma 
which must have flowed to the excretory tissue of the kidney during the 
given time. The plasma diodrast clearance, if the hematocrit is known, 
can be converted into a figure for the effective renal blood flow. This 
has been found for normal males to amount to an average of 1,189 c.e. 
per minute, for normal women to 996 ¢.c.*" 

Renal blood flow, other factors being equal, will vary directly with 
the arterial blood pressure. Constriction or dilatation of the renal 
vascular system, in particular the afferent and efferent arterioles of the 
glomerulus, will also vary the renal blood flow. 

3. Tubular Excretory Mass——-When the plasma level of diodrast is 
raised to the point where the tubule cells become saturated, the ex- 
cretion of this substance reaches a maximum rate. This is constant 
under standard conditions in any individual and serves as a measure 
of the total functioning tubular tissue.*® It is referred to as the tubular 
excretory mass, or diodrast Tm, and is reported as milligrams of iodine 
excreted per minute. Absolute clearance values vary in different normal 
individuals over a fairly wide range, but when clearances are related to 
diodrast Tm, these differences largely disappear.?! 

4, Filtration Fraction.—It is often useful to compare glomerular and 
tubular function by studying the ratios between the clearances of sub- 
stanees handled more or less exclusively by the one or the other. The 
inulin/diodrast clearance ratio is known as the filtration fraction and 
has a special significance. Since the inulin clearance is a measure of 
glomerular filtration rate and the diodrast clearance of the minimal 
plasma flow to active excretory tissue, the filtration fraction repre- 
sents the proportion of the effective circulating plasma which is filtered 
at the glomerulus. 

From the filtration fraction inferences are made regarding the status 
of the efferent arteriole, the tone of which is believed primarily to de- 
termine renal blood flow.*? Constriction of the efferent arteriole will 
reduce blood flow, but as a result of raised intraeapillary pressure in the 
elomerulus, the rate of glomerular filtration will be maintained and an 
increased filtration fraction will result. Spasm of the afferent arteriole, 
if it occurs, should reduce the pressure in the glomerular capillaries and 
produce a reduced filtration fraction. 


PREVIOUS INVESTIGATIONS 


The application of these methods to the study of clinical problems 
has already been extensive. In essential hypertension there has been 
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demonstrated by Goldring and his associates®® ?? a diminished renal 
blood flow, a maintained or lowered rate of glomerular filtration, and a 
consequently increased filtration fraction. This they interpret as 
evidence of hypertonus of the efferent arteriole of the glomerulus. 

In both normal and pre-eclamptic patients, Chesley and his associ- 
ates® 7 have observed that the effective renal blood flow as measured by 
the diodrast clearance is normal. Corcoran and Page® have reported 
in toxemia of pregnancy a diminution in filtration rate as measured by 
inulin clearance associated with a normal effective renal blood flow, as 
measured by phenol red or diodrast clearance. 


TECHNICAL METHODS OF PROCEDURE 


Yases for this study were patients either under treatment for specific 
toxemia in the obstetric ward at Bellevue Hospital or were normal preg- 
nant women admitted for study from the prenatal clinic. In all in- 
stances efforts were made to repeat the tests after delivery either just 
before the patient’s discharge from the hospital or by readmitting her 
for the purpose at some later date. 

The technique used in making these observations has been described 
in detail elsewhere.*® °* A few general principles may be noted. The 
tests are undertaken in the morning with omission of the patient’s break- 
fast, although large quantities of water are prescribed the night before 
and shortly before the work is begun, to increase the urine flow. The 
necessary blood concentrations of the substances whose clearances are to 
be studied are maintained by continuous intravenous infusion at a 
controlled rate. The actual plasma concentrations are determined from 
blood samples obtained at regular intervals. The urine is collected at 
the end of each period by catheter, the bladder being washed out with 
measured quantities of normal saline to insure complete emptying. 
Special difficulties in the emptying of the bladder may be encountered in 
pregnant patients if the fetal head is low in the pelvis. 


RESULTS 


Three types of patients have been studied. First, there have been 
women who have remained normal throughout their pregnancy and 
in their puerperium. Next is a group of patients with specific toxemia 
who made a rapid and complete recovery after termination of their 
pregnancy. The third is a group of patients with toxemia whose hyper- 
tension persisted after delivery. The division of the toxemia patients 
on the basis of post-partum blood pressure was made after observation 
in the follow-up clinic. 

Results have been published elsewhere in detail.** °° Here only aver- 
age ante-partum and post-partum figures will be presented with a single 
chart, illustrating the characteristic findings in two patients, both with 
toxemia but with contrasted post-partum blood pressure behavior. 

Normal Pregnancy.—The belief has been held that even in normal 
pregnancy kidney function is in some way altered. This view has been 
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based on the probably erroneous interpretation of the well-known 
tendency of pregnant women to retain salt and water, and on their 
alleged susceptibility to proteinuria. For this reason studies of kidney 
function in normal pregnancy have always been considered important. 

Additional interest in the renal physiology of normal pregnancy 
has been awakened by the recent discovery that the steroid sex hor- 
mones are capable of affecting kidney structure. Selye*® and oth- 
ers?” 5? 36 have noted that testosterone, as well as the estrogens and 
progesterone, produces characteristic enlargement of the proximal con- 
voluted tubules in the mouse. If such alterations are effected in lab- 
oratory animals by the artificial administration of these substances, it 
seems not improbable that the high concentrations of the estrogens 
and progesterone, which are characteristic of normal human preg- 
naney, could produce effects on the kidney that might be reflected in 
measurable functional changes. 

Our studies on normal women include 20 patients investigated in 
the last weeks of pregnancy and 10: women restudied after delivery.**® 
Kidney function, as revealed by these tests, was found to be unaltered 
by normal pregnancy or by parturition (Table I). The hormones of the 
placenta in the concentrations found in normal pregnancy are evidently 
not capable of affecting filtration rate (inulin clearance), effective renal 
blood flow (diodrast clearance), or the amount of functioning tubular 
tissue (diodrast Tm). 


TABLE I. AVERAGE ANTE-PARTUM AND POST-PARTUM VALUES ON NORMAL WoMEN* 
PLASMA CLEARANCES recive | LIN/| TION RED/ DIODRAST 
REN AT | PHENOL | FRACTION 
RED INULIN/ MG. 
| PHENOL DI- BLOOD ODRAST 
INULIN pss: RATIO | DIODRAST IODINE 
RED | ODRAST FLOW RATIO 
C.C. PER PER RATIO PER 
MINUTE| MINUTE] MINUTE CENT 
CENT 
Ante-partum| 124 371 63 970 33.4 19.6 61.6 45.6 
Post-partum| 116 362 525 858 32.0 20.8 68.9 46.6 
*The ante-partum averages are made up from observations on 20 women with 


inulin and phenol red clearances, 11 with diodrast clearance and 8 with diodrast Tm. 
The post-partum averages are made up from observations on 10 women with inulin 
and phenol red clearances and 6 with diodrast clearance and diodrast Tm. 
All figures are corrected to a surface area of 1.73 sq. m. 


Patients With Specific Toxemia.—A total of 14 pregnancies com- 


In all 


plicated by specific toxemia have been studied in 13 patients.®° 
of these, inulin and phenol red clearances were done, and diodrast 
clearances and diodrast Tm determinations were added in 11. In all 
of these patients records were available to show that they had no edema, 
proteinuria, or hypertension before the sixth month, but all had de- 
veloped these signs before they were studied as toxemia patients. The 
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group has been divided into those patients who made a complete clinical 
recovery after delivery, and those in whom hypertension persisted. 

The diodrast Tm (total functioning tubular tissue) was unaffected 
in any of the toxemia cases either before or after delivery, except in 
one patient discussed in a previous paper.*° 


A. Toxemia of Pregnancy With Persistent Hypertension After De- 
livery.—There were 6 patients in whom hypertension persisted after 
delivery (Table II). The ante-partum clearance figures for certain 
patients were within the normal range. When, however, the average 
ante-partum figures for the whole group are compared with accepted 
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Fig. 1.—Renal clearances before and after delivery in two cases of toxemia with 
contrasted post-partum courses. 


values for normal women or when the ante-partum figures in individual 
patients are compared with their own post-partum values, trends ap- 
peared which seemed to be characteristic of toxemia. These consist 
in a slightly reduced filtration rate, an effective renal blood flow at or 
above the normal value and a consequently normal or slightly reduced 
filtration fraction. After delivery, the filtration rate rose and the 
effective renal blood flow fell nearly one-third, resulting in a high 
filtration fraction. These post-partum findings are similar to those 
which have been found to be characteristic of essential hypertension.?” ?? 

B. Toxemia of Pregnancy With Clinical Recovery After Delivery.— 
In 7 pregnancies complicated by toxemia, there was a complete disap- 
pearance of hypertension after delivery (Table III). The ante-partum 
findings were identical with those of the preceding group. Before de- 
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livery there was a filtration rate which fell within the normal range, but 
was low compared to post-partum values in the same patients. The 
ante-partum effective renal blood flow was normal or slightly above 
normal. After delivery the first test showed that the filtration fraction 
had risen slightly, because of a small decrease in the effective renal blood 
flow or a small increase in filtration rate or both, regardless of whether 
the blood pressure had fallen to normal or not. 

The characteristic changes which take place in the renal function of 
toxemie patients during pregnancy and after delivery are shown in Fig. 
1, which is based on the tests of two patients (M. S. and A. F.) who 
exhibited contrasted post-partum blood pressure behavior. In this figure 
the dotted lines represent the mean normal values for diodrast clearance 
(plasma flow), phenol red clearance, inulin clearance (glomerular 
filtration), and filtration fraction, respectively. The blocks shaded 
by vertical lines represent the degree of deviation above or below the 
normal in ante-partum (A) and post-partum (B) values for each case. 
For the diodrast clearance it will be noted that in each ease the ante- 
partum figure was a little high, while the post-partum value indicated a 
return to normal plasma flow in the cured patient, and a drop to a level 
of relative renal ischemia in the patient with persistent hypertension. 
The alterations in phenol red clearance followed those for diodrast, 
although the decrease in phenol red clearance is somewhat less. The in- 
ulin clearance ante partum was a little low when compared to the post- 
partum figures as obtained for each ease. In both patients the filtration 
fraction rose with delivery, becoming somewhat above normal in the 
patient with the persistent hypertension. 


DISCUSSION 


The interpretation of these findings in terms of pathologic change 
in the kidney may be somewhat tentatively considered. 

1. The diminished filtration rate found in toxemia before delivery 
may be explained on the basis of three possible theories or a combina- 
tion of them. 

a. A thickening of the basement membrane of the capillary tufts might 
reduce their permeability to water and cause a fall in the filtration rate. 
Such an explanation would be in accord with the most consistently 
reported histologic changes found in the kidneys of women dying of 
eclampsia.' 1% 17: 28:31. These characteristic lesions, as already noted, 
consist in an enlargement of the whole glomerular tuft and a thickening 
of the basement membrane of the capillaries with a slight proliferation 
of the endothelium. 

b. A second possibility to account for the diminished filtration rate, 
might be found in an increased intracapsular pressure which would op- 
pose glomerular filtration. This might conceivably be produced by 
edema of the interstitial renal tissues. Retention of fluid is charac- 
teristic of even normal pregnancy and were this in part concentrated 
within the kidney, conditions would be favorable for a reduction in 
filtration rate. 
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e. Finally, the slightly reduced filtration rate in toxemia might be 
explained by a spasm of the afferent arteriole to the glomerulus, which 
would produce this effect by reducing the filtration pressure. Lesions 
of the afferent arteriole in eclampsia have been described and stoutly 
defended by Fahr,'® 1’ and have also been reported by Irving.”° 

2. The normal or slightly increased effective renal blood flow ob- 
served during the acute phase of toxemia in the presence of increased 
blood pressure, is an observation of considerable general physiologic 
interest. The fact that after delivery the renal blood flow falls before 
the blood pressure falls is evidence that the renal blood flow in patients 
with specific toxemia is not determined solely by the systemic arterial 
pressure and must depend on disturbance in the renal vessels themselves. 
As a possible explanation, it may be suggested that the observed ante- 
partum renal blood flow and filtration fractions are the result of a slight 
dilatation of the efferent arterioles. 

Following delivery the observations on renal blood flow and filtration 
fractions suggest that in the cured group there is normal efferent arteri- 
olar tone and in the hypertension group efferent arteriolar hypertonus. 
The constriction of this arteriole results in a reduction of blood flow, but 
the raised intracapillary pressure within the glomerulus maintains the 
filtration rate at the normal figure. 

The contribution of these functional studies to an explanation of the 
three cardinal symptoms of toxemia, edema, proteinuria, and hyperten- 
sion is also of interest. 

a. The fluid retention of normal pregnancy has been previously as- 
eribed to the sodium retaining properties of the estrogens.°' The edema 
of toxemia may, at least in part, be attributable to the reduced filtration 
rate found in some of the toxemia cases, superimposed upon the 
tendency of pregnant women to retain salt and water. The immediate 
loss of edema fluid post partum could then be explained by the combined 
effects of the disappearance of the estrogens and the return of the rate 
of glomerular filtration to normal. 

b. The proteinuria must be ascribed to an increased permeability of 
the capillary wall. Although this increased permeability to protein may 
appear inconsistent in the presence of a diminished filtration rate for 
inulin, the marked loss of protein in the patients with the nephrotic 
syndrome is also not associated with a disturbance in filtration rate.®° 

e. Essential hypertension is sometimes ascribed to a reduced renal 
blood supply. Yet in the acute phase of the toxemias, as reported here, 
the renal blood flow is consistently normal or actually increased. The 
cause of the hypertension in toxemia of pregnancy cannot then be ex- 
plained on the basis of reduction of renal blood supply. This finding 
of a normal effective renal blood flow or even a renal hyperemia in the 
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presence of the hypertension of toxemia is evidence against the view that 
renal ischemia is the primary cause of the hypertension in the non- 
pregnant. 

Efferent arteriolar spasm and reduced renal blood flow of varying de- 
gree are typically present in essential hypertension.?” *? These con- 
ditions are also present after delivery in patients who have had toxemia 
‘and whose hypertension has persisted. It is therefore probable that the 
residual disease of the posttoxemice patient is identical with that of the 
individual with essential hypertension. This view is borne out by the 
studies of many observers that pre-eclampsia or eclampsia may be fol- 
lowed by a disease which is clinically indistinguishable from the so- 
called essential hypertension.* 24 25> 3% 52 

The fact that in toxemie patients who are going to develop persistent 
hypertension, there is found a high renal blood flow ante partum and 
that efferent arteriolar spasm and renal ischemia make their appearance 
within a few days after delivery suggests that factors are present during 
pregnaney which protect the kidney from the ischemia otherwise charac- 
teristic of the hypertensive state. Support for this view may be found in 
experiments reported from other laboratories. In animals in which ex- 
perimental hypertension has been produced by reduction of the blood 
flow to the kidney, systemic blood pressure may even be reduced by the 
advent of pregnancy.'® '® 2° It has likewise been noted in animals in 
which the reduction in renal blood supply was carried out during preg- 
naney, that the rise in blood pressure was in some instances delayed 
until after parturition." 

These studies do not demonstrate that the kidney plays a predominant 
role in the production of the toxemia of pregnancy. The functional 
disturbances observed are slight in degree, especially when compared 
with those seen in cases of essential hypertension or those in glomerulo- 
nephritis. They may perhaps more logically be regarded as evidence of 
the kidney’s participation in some general vascular disturbance, than as 
signs pointing to the kidney as the primary source of the disease itself. 

Similarly, the hypertension which follows the toxemie pregnancy 
must still be thought of as having an undetermined relationship to the 
original pre-eclampsia. One school of thought may consider that both 
the toxemia and the subsequent hypertension are manifestations of the 
same vascular disease, while another may regard the toxemia as an acute, 
almost accidental, process producing general vascular or perhaps specific 
injury of the renal arterioles, which in turn lead directly to the later 
phase of essential hypertension. 


CONCLUSIONS 


1. In normal pregnancy the glomerular filtration rate, effective renal 
blood flow and tubular excretory function are normal as determined by 
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inulin, phenol red, and diodrast clearances and diodrast Tm. There is 
no evidence that in uncomplicated pregnancy kidney function is in any 
way affected. 

2. In toxemia there is a slight reduction in filtration rate, when com- 
parison is made with the post-partum values in the same patients, an 
adequate renal blood flow or actual renal hyperemia, and a slightly re- 
duced filtration fraction. These conditions afford a striking contrast to 
the findings in essential hypertension in nonpregnant individuals. 

3. With clinical cure after delivery, there are a rise in filtration rate, a 
fall in effective renal blood flow and a rise in the filtration fraction, so 
that these values are all in the normal range. 

4. With persistent hypertension after delivery, there is a considerable 
reduction in effective renal blood flow, and the filtration fraction becomes 
high. This picture of efferent arteriolar spasm and renal ischemia is like 
that characteristically found in essential hypertension. 

5. The high effective renal blood flow found in association with the 
increased arterial blood pressure of the acute phase of toxemia is evidence 
against the view that renal ischemia is the primary cause of hyperten- 
sion. 
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DISCUSSION 


DR. ALVIN J. B. TILLMAN (by invitation).—The clinical nature of the 
toxemias with the explosive appearance of albuminuria and edema, and the more 
recently appreciated hypertension, early drew attention to the kidney. As methods 
of kidney investigation changed and developed, each in turn was applied to the 
kidney of pregnancy. When, finally, adequate methods for determination of blood 
constituents were available it was felt that the answer would probably soon be found. 
Yet after two decades of competent investigation we have been left with a paucity 
of abnormal findings in blood chemistry in the toxemias. These facts have been 
accepted as characteristic of the toxemias, but adequate explanations as to why 
this disparity occurs in the face of apparent renal insufficiency have never been forth- 
coming. Tonight, however, we have been given a glimpse at a mechanism, of which 
the blood and urine findings are only reflections. 
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Many of us have thought that in view of: (1) spasticity of retinal vessels and 
capillary nail beds; (2) sudden onset of hypertension in the absence of demonstrable 
renal lesion; and (3) disappearance of these findings post partum, a functional 
ischemia of the kidney was present. There was also some thought that renal ischemia 
might fit in with experimental hypertension. Unfortunately for this logical thesis, 
these reported studies have now made it untenable. 

There have been numerous studies to show the aftermath of toxemias. This later 
condition has been interpreted as vascular disease and as chronic nephritis. At the 
Sloane Hospital for Women we have considered that toxemias are followed by 
hypertensive vascular disease in a large percentage of cases. This belief has resulted 
from follow-up studies and autopsy material. 

Essential hypertension results in renal change, as well as changes in other organs, 
but it is only after marked involvement of the kidneys that it has been possible to 
demonstrate these changes before autopsy. The studies of Homer Smith have made 
it possible to demonstrate renal change in essential hypertension. These changes, as 
tonight’s paper has shown, characteristically occur after toxemia of pregnancy in a 
special group of cases. 

I believe that this work, about which we have heard tonight, marks a new era 
in the investigation of toxemias of pregnancy. 


LEON C. CHESLEY (by invitation).—You might be interested in some unusual 
figures derived from data of the kind which have been presented tonight. 
The renal blood flow in woman averages about 900 ml. per minute, and in man about 
1,150 ml. per minute. This is about 4 of the cardiac output, supplying an organ 
making up less than 4% of 1 per cent of the body weight. If we add to this the 
liter per minute of blood which goes to the brain, we see that all of the rest of the 
body gets less than 45 per cent of the cardiac output. Citation of the fact that 
2 per cent of the body gets well over half of the blood sounds like a socialist’s 
statistics on the distribution of wealth. 

Reckoning the renal blood flow in terms of weight per twenty-four hours, we find 
that in women the kidneys are perfused by 3,000 pounds of blood every day; in men 
this figure becomes 2 tons per day. As clinicians, you undoubtedly have answers 
for the patient’s question as to why she has backaches, but in case of uncertainty 
perhaps one might quiet the patient with something about the ton-and-a-half load of 
blood flowing through the kidneys every day. 

The only point on which our data are not in perfect accord with those of Dr. 
Taylor concerns the filtration fraction in posttoxemic hypertension, and even on this 


TABLE I. RENAL HEMODYNAMICS. AVERAGE FINDINGS IN A SERIES OF WOMEN 


DEFICIT IN 


GLOMERULAR PLASMA FILTRATION RENAL | 
CASES FILTRATION FLOW FRACTION BLOOD FLOW | BLOOD FLOW 
MI./MIN. MI./MIN. PER CENT MI./MIN. PER CENT 


Normal Women 


30. 116 | 567 | 20.4 | 850 


‘Male Type’’ Essential Hypertension 


11 | 106 | so 30.2 | 559 | 34 


Posttoremic Hypertension 


16 | 85 | 408 | 208 | 640 | 8 


Posttoxemic, Normal Blood Pressure 


6 | 97 696 | 18.8 774 
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we are not too far apart. In Table I, I have summarized some of our findings. Our 
glomerular filtrations have been approximated from maximal urea clearances, which 
are assumed to be 60 per cent of the filtration level. In individual cases this entails 
some error, but our average filtration rate comes out as 116 ml. per minute, as 
compared with Dr. Taylor’s measured value of 119 ml. per minute. Our calculated 
filtration fraction averages 20.4 per cent for normal women, and is unaffected by 
pregnancy; Dr. Taylor’s value is 20.0 per cent. 

In a group of hypertensive women who have never had a pregnancy, or at least 
never had a toxemia, the filtration fraction is considerably elevated, averaging 30.2 
per cent. There is an associated reduction in renal blood flow. These findings are 
explained by constriction of the efferent arterioles which, as Dr. Taylor has said, is 
characteristic. of essential hypertension. 

When we examine the posttoxemie hypertensive patients at six weeks to four 
years post partum, we find that the filtration fraction is usually normal, so that the 
reduction in renal blood flow is paralleled by a reduction in the filtration. Of 16 
eases, only 3 (or 1%) have filtration fractions above 25 per cent. Corcoran and 
-age measured the renal blood flow and glomerular filtration in 5 patients with 
posttoxemic hypertension; 2 had filtration fractions of 22 per cent, 2 of 23 per cent, 
and 1 of 27 per cent, again only one-fifth with significantly increased filtration 
fractions. Their patients were from four weeks to three years post partum. 

Whatever the significance of the observation may be, posttoxemie hypertension 
of essential hypertension by 


‘an often be differentiated from the ‘‘male type 
the simultaneous measurement of the clearances of diodrast and urea. Since we 
consider the urea clearance as a proportional measure of glomerular filtration, sub- 
ject to errors, the differentiation is based upon the filtration fractions. I believe that 
this finding has an important theoretical significance, and I should like your leave 
to speculate upon it for a few minutes. 

The lesion most constantly found in women dying of acute toxemia is the one 
stressed by Dr. Taylor, a diminution in the lumina of the glomerular capillaries. 
Whether or not this lesion persists during the months and years after toxemia is an 
open question. Bell, Page and Cox have described such persistent lesions in the 
glomeruli of 8 women dying from intercurrent causes some time after toxemia. On 
the other hand, Baird and Dunn, and Keller failed to find the lesion in the kidneys 
of 4 women dying of recurrent toxemia. In the absence of more extensive and more 
concordant anatomic observation, we have attempted a ‘‘chemical dissection’’ of the 
posttoxemic kidney, using the clearance methods. 

If the glomerular capillaries are persistently narrowed after toxemia, then one 
might expect to find a somewhat diminished renal blood flow, and a nearly parallel 
reduction in glomerular filtration; the filtration fraction would be nearly normal, 
since pressure in the capillaries would not be much changed. These are exactly our 
findings. 

This finding has a bearing upon the question of whether the toxemia causes the 
later hypertension, or is merely a sign that the patient is eventually to have hyper- 
tension regardless of the toxemia. 

The probable mechanism of renal hypertension is shown in Table II. As 
Dr. Taylor has remarked, renal ischemia is probably a secondary effect rather than a 
cause of hypertension. Even slight narrowing of the capillary lumina would con- 
siderably increase the resistance to perfusion, which would be reflected by an increase 
in the intrarenal diastolic pressure. The systolic pressure remains at the usual 
levels, the intrarenal pulse pressure must be reduced, and thus the cycle would be 
initiated, and hypertension result. 
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TABLE II. PROBABLE MECHANISM OF RENAL HYPERTENSION 


(Simplified from data of I. H. Page) 


Reduction in intrarenal pulse pressure. 
2. Release of renin from kidney. 
3. Activation of renin —> angiotonin. 
Generalized arteriolar constriction, especially marked 
in the efferent glomerular arterioles. 
5. Further reduction in the intrarenal pulse pressure, thus 
establishing a vicious cycle. 


TABLE III. CONTRAST BETWEEN RENAL AND POSTTOXEMIC HYPERTENSION 


Characteristic findings in renal hypertension: 
1. Diminished renal blood flow (renal ischemia ) 
2. Increased filtration fraction (because of efferent arteriolar 
constriction ) 
Findings in posttoxemic hypertension: 
1, Diminished renal blood flow (usually) 
2. Normal filtration fraction 
(A) Are the efferent arterioles not constricted ? 
(B) Are the efferent arterioles constricted but the effect 
masked by decreased glomerular permeability? 


But these cases of posttoxemic hypertension do not appear to fulfill the criteria for 
renal hypertension, because of the normal or only slightly increased filtration frac- 
tions (Table III). Perhaps this can be explained on the basis of decreased capillary 
permeability, which we have suggested as a possible explanation for the reduced 
filtration found during the acute toxemia. The high intracapillary pressure caused 
by the efferent arteriolar constriction may be expended in maintaining a normal 
filtration fraction. Thus the efferent spasm would be masked by the decreased 
sapillary permeability. 

If it is presumed that a lowered filtration fraction during toxemia is the fune- 
tional manifestation of glomerular damage, and that posttoxemic hypertension is 
caused by persistence of that damage; then those women with the lower filtration frac- 
tions should show a higher incidence of later hypertension. Of 16 patients with 
normal filtration fractions during the toxemia, only 1 now has hypertension, and 
she has had another toxemia. Among the 10 patients with decreased filtration fra¢- 
tions, 4 have hypertension at two years after the toxemia. Four other patients had 
efferent constriction at the time of their pregnancies. Three of these were not true 
toxemias, in that hypertension had antedated pregnancy, and is still present; in 
the fourth case, the mild pre-eclampsia was complicated by a pyelitis which may 


have disturbed the renal hemodynamics. 


DR. JAMES SHANNON (by invitation).—A striking feature of Dr. Taylor’s 
data is the small difference between the normal and the patient with a specific toxemia. 
The lowering of glomerular filtration rate seems to be a regular finding. However, 
this is scarcely extensive enough to account for the disturbance in water and 
electrolyte balance even if one assumes that the retention of sodium is enhanced 
by excessive amounts of salt-retaining hormones. This raises the question of whether 
the tests as carried out at the present time are adequate evaluations of the functions 
of the kidney which are of importance in precipitating or conditioning the specific 
toxemias. 

In the presence of a normal circulation and normal antidiuretic activity, the renal 
control of the volume of extracellular fluid is through the rate of glomerular filtra- 
tion, and hence the filtration of sodium, and the ability of the proximal tubule to 
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reabsorb sodium. The latter is, of course, influenced dramatically by several 
hormones. Normally the individual retains or excretes sodium by varying one or 
another of these factors. Some hours after a meal containing salt a precise balance 
will be struck between the filtration and reabsorption of sodium so that a constant 
amount of sodium is retained in the body. We have information on how this balance 
is struck in the dog. Here, the glomerular filtration rate varies and is responsible for 
maintaining the system in its normal state. I suspect this may also be true in normal 
man. If this suspicion is correct then a man is not normal because of an absolute 
value for the rate of glomerular filtration but because the filtration rate can respond 
adequately and promptly to return the system to normal. By selecting sixteen hours 
after the last meal as the time for observations and obtaining these at complete 
rest, the reactiveness or nonreactiveness of this function will not be uncovered. 
This could be determined if having obtained control observations, as in Dr. Taylor’s 
experiments, the system were then disturbed by the administration of physiologic 
saline. Information from such experiments would base the judgment of the 
normality of filtration rate both on a numerical value for this obtained at rest and 
upon the degree of reactiveness uncovered in the experiment. 

These considerations do not minimize the contribution of tonight’s paper. How- 
ever, considering the next step in the study, the necessity of obtaining a dynamic 
picture of the condition is apparent. I have stressed the electrolyte phase of the 
problem because it seems likely that when one feature of the symptom complex has 
been clarified from the standpoint of the mechanisms involved, others will fall in 
line. And with our present knowledge of the kidney, it is probably simpler to 
manipulate the electrolytes than some of the other more complex phases of renal 


function. 


DR. R. GORDON DOUGLAS.—For some time we have been carrying out some of 
these examinations, both as far as glomerular filtration and renal blood flow are 
concerned. We have at the moment a patient in the pavilion who, following several 
tests, appears to have an unusually large renal blood flow with a clinical diagnosis 
of mild pre-eclampsia. The picture does not quite fit into some of the observations 
made this evening, nor does it fit in with some of the observations that we have 
made formerly. 

From a purely practical point of view, I do not see how we can change our 
diagnostic or therapeutic measures in the care of pre-eclampsia and hypertensive 
disease. I think it is interesting to note that Corcoran and Page have attempted, 
after carrying out these tests on a relatively small number of patients, to differentiate 
mild pre-eclampsia, pre-eclampsia and hypertensive disease. It appears to me that 
their conclusions in this respect are hardly justified on the basis of the data that 
they have presented to date. 


Modller-Christensen, E., and Thorup, Chr.: Vitamin C Content of Umbilical Cord 
Blood, Maternal Blood and Colostrum, Zentralbl. f. Gynik. 64: 1858, 1940. 


The authors studied vitamin C content in 10 labor cases. A consistent gradient 
appeared in which placental tissue contained the highest percentage of ascorbic 
acid, maternal blood the lowest. Average figures in mg. ascorbic acid per cent 
were: maternal blood 0.44 mg. per cent, colostrum 0.80, cord blood 1.06, and 
placenta 10.10. Technique of the determinations is given. 

R. J. WEISSMAN. 
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GRANULOSA CELL TUMOR OF THE OVARY AND 
COINCIDENT CARCINOMA OF THE UTERUS 


GRETE STouR, M.D., New York, N. Y. 
(From the Department of Pathology of the Woman’s Hospital) 


URING the past two decades investigations in the field of carcino- 

genesis developed considerable information, which indicates that 
cancer may be induced by a number of different factors. The approach 
to this problem was twofold: First, clinical observations that identical 
malignant tissue growth may occur in the human being, when groups 
of individuals are subjected to certain environmental conditions; sec- 
ond, experiments which resulted in the production of tumor growth in 
laboratory animals. 

To those factors, operating by chemical, physical, and biologic action, 
which proved conducive to tumor growth, the collective name of ‘‘Car- 
cinogens’’ was applied, since they stimulate predominantly the epithelial 
tissues to proliferate. The incessant work in the field of carcinogenesis, 
mainly conducted by biochemists, centers in the discovery that the 
chemical carcinogenic agents are polycyclic hydrocarbons, which, by 
their chemical structure, are correlated to the sex hormones (sex 
sterols). Thus a common chemical background of these carcinogenic 
factors and the sex hormones was established.’ 

The physiologic manifestation of the growth-stimulating effect of the 
female sex hormone is expressed by periodic phases of proliferation 
and of subsequent regression in the tissues of the female sex organs 
due to the coordinated action of these hormones. 

The question whether such growth-stimulating substances, when un- 
opposed, might produce unlimited (malignant) tissue-growth rose from 
the observation that the female genital tract occupies the first place 
among all other organs as the site of malignant tumor development, 
giving rise to 21 per cent of all tumors in the human female. 


Basic evidence of the stimulating effect of the ovary toward e¢ar- 
cinogenesis in the mamma of rodents was produced by the experiments 
of Loeb,? Lacassagne,* Gardner* and others. They conclusively dem- 
onstrate that the carcinogenic effect of estrogenic substances is pro- 
portionate to the amount administered, that, due to certain intrinsic 
biologie factors, some strains of the same species are tumor-resistant 
and that different synthetic estrogens vary in carcinogenic potency in 
proportion to their physiologic activity. 

The uterus, as the physiologic site of predilection for the effect of 
the ovarian hormones, was found less responsive to tumor formation 
by estrogenic stimulation in animal experiments. Most remarkable is 
the infrequent occurrence of uterine tumors in rodents, considering the 
comparatively colossal procreative activity of this species and the high 
frequency of breast and ovarian tumors. 

586 


| 


STOHR: GRANULOSA CELL TUMOR AND CARCINOMA 587 


Therefore, experimentally produced epithelial alterations and tumors 
in the uterus are of great importance for the problem of carcinogenesis 
by hormonal activity.’ The effect of large amounts of estrogens was 
studied in mice, rats, rabbits, guinea pigs, and monkeys in numerous 
experiments which are consistent in the result that in the uterus ex- 
cessive administration of estrogens is manifested by: 


a. Hyperplastic proliferation of the glandular structures of corpus and cervix. 

b. Malignant overgrowth of the epithelium in the form of carcinoma-like and true 
carcinoma development. 

c. Metaplastie alteration of the epithelium. 

d. Hypertrophic development of stroma and muscle tissue. 

e. Tumor growth of stroma and muscle tissue. 

f. Aseptic suppurative necrosis. 


The epithelium of the cervix and of the vagina presents itself as the 
more favorable tissue of response to excessive growth by estrogenic 
stimulation. The fundus of the uterus of monkeys is entirely refrac- 
tory to estrogenic tumorgenesis; spontaneous tumor development here 
has not been observed. 

Investigations agree that in the uterus a tumor-ineiting effect by 
ovarian hormones is missing, contrary to the experimental result in 
hormonal carcinogenesis in the breast. ‘‘Estrogenic hormones evi- 
dently induce the development of carcinoma in those organs in which 
they call forth long-continued or often-repeated growth processes.’’** 

Another approach to the problem of experimental production of 
tumor growth on hormonal basis was initiated by the work of Furth 
and Furth,'* who produced results on the increase of tumor incidence 
in experimental mice treated with x-ray radiation.’® From these find- 
ings it appears that the incidence of ovarian tumors in irradiated mice 
was fifteen times more frequent than in nonirradiated mice. These 
tumors are essentially represented by two forms: those cytologically 
related to the granulosa cell tumor and those simulating the tubular 
adenoma. 

It is important to note that hormone production by these tumors is 
manifested by the correlation between these experimental tumors and 
co-existing breast tumors. While in 374 irradiated mice of a tumor- 
susceptible strain without ovarian tumors, only 2.7 per cent breast 
tumors were observed; in 57 identically treated mice with ovarian tu- 
mors, breast neoplasms were co-existent in 21 per cent. These observa- 
tions become still more impressive when applied to a group of 42 mice, 
bearers of granulosa cell tumors, in which 28.6 per cent developed 
breast tumors, while in 15 mice with tubular adenoma no breast tumor 
was observed. 

Estrogen production by these artificially produced tumors, as evi- 
denced by the vaginal cycle, could be proved in the presence of granu- 
losa cell tumor and the luteoma and not in the presence of the tubular 
adenoma; findings which correspond to conditions in the human female. 


The granulosa cell tumor in the human being appears in a variety of 
histologic patterns of mature and immature character. Notwithstand- 
ing their morphology they impart upon the bearer a syndrome of 
biologic changes due to the active production of female sex hormone 
characterized by growth in the tissues of the reproductive organs. 

The most frequent evidence of the growth-stimulating effect of these 
neoplasms is the excessive proliferation of the uterine mucosa which 
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is the criterion for estrogen elaboration and is identical in its diagnostic 
value with the keratinization phenomenon of the vaginal mucosa in the 
rodents. Thus, its presence indicates the evidence of the hormone- 
producing activity of the granulosa cell tumors in the human. Proof 
of this was rendered by various methods, by biologie assays,'**' by 
tumor extracts,?” and by tumor grafts.’® The latter form 
of experimental proof for natural reasons had to remain confined to 
animals. 


Although the literature is abundant in reports on granulosa cell tu- 
mors in the human being, the biologic demonstration of their estrogen- 
productive activity is surprisingly sparse.?®° The reason might be that 
the clinical diagnosis of the granulosa cell tumor is infrequent and is 
established for the most part postoperatively at a time when the hor- 
mone level in the patient is decreased or has been restored to the normal. 


The figures resulting from biochemical examinations vary consider- 
ably in the different cases. The most extensive investigations were 
performed by Schuschania™ who assayed in the human subject the daily 
hormone output in the urine and feces before and after operation, 
whereby findings as high as 195 M.U. in the urine and 123 M.U. in the 
stool were obtained preoperatively. 


Extracts of tumor tissue gave less remarkable results. Neumann 
obtained 4 M.U. from 84 Gm. of tumor and 1 M.U. from 5 ¢.e. of blood 
drawn from a venous vessel of a tumor proper. 


The least satisfactory results were obtained by direct implantation 
of tumor tissue. Most investigators report completely negative results, 
a fact possibly explained by the technical difficulty of implanting ade- 
quately large quantities of tissue. 


From these and other investigations referred to above and in view 
of the carcinogenic potency of estrogens in animals, it may be inferred 
that the granulosa cell tumor, as the source of continuous estrogen 
production, may lead also in the human subject to unlimited and even- 
tually malignant growth of those tissues which physiologically are 
subordinated to this hormone. 

The correlation between the benign glandular hyperplasia and the 
malignant form of growth was shown with more convincing evidence 
in the endometrium than in other organs. The frequency of their co- 
existence has given weight to the belief that the benign hyperplastic 
form may undergo transformation into the malignant form by a slow 
growth process. 


The following case reports are intended as further proof (1) of the 
carcinogenic potency of the granulosa cell tumor in the human indi- 
vidual by virtue of its hormonal activity, and (2) to indicate the 
potentiality of the histologically benign pattern of glandular hyper- 
plasia of the endometrium to undergo malignant proliferation. 


Case 1.—(No. 48752.) Patient, aged 64, para vi, menopause 7 years 
ago, had slight excessive bleeding before onset of menopause, moderate 
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metrorrhagia for past two months, and enlargement of abdomen in 
lower right quadrant during the last seven months. 
Surgery.—Removal of myomatous uterus and of both adnexa. 
Spectmen.—The uterus was enlarged to 11.5 by 7 by 5.5 em., and a 
myoma 5 em. in diameter was in the left horn. The endometrium of 
the corpus was unusually hypertrophic; the mucosa of the cervix was 
eystie and hypertrophic. 


Fig. 1—(Case 1.) Low-power photograph of endometrium in situ demonstrating 
hyperplastic and carcinomatous glands. 


Fig. 2.—(Case 1.) High-power photograph of endometrium showing carcinomatous 
glands. 


The right appendages were of atrophic appearance. The left ovary 
was converted into a cyst of man’s head size, filled with brown thick 
fluid, which amounted to about 1,000 ¢.c. The inner surface of the cyst 
bore a thick coat of spongy, frayed tissue, breaking off in small par. 
ticles, which were suspended in the fluid. A thickened tube was at. 
tached to the cyst by the shortened ligament. 
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Microscopic Findings.—The uterine mucosa composed an unusually 
broad layer, which projects into the lumen in polyplike fashion. It pre- 
sented great variety in structure. Predominant in the picture was a 
dense dissemination of glands, which partly were of typical hyper- 
plastic type, often in cystic degeneration mostly with hypertrophic 
epithelium. Other broad fields were occupied by giant glands, which 
in their most peripheral portions were greatly convoluted and which in 
other areas throughout their entire course were branching and con- 
torted; where excessive proliferation and folding had taken place, 
solid alveoli were produced. In few spots glands and stroma projected 
toward the myometrium, however, without evidence of invasion. The 
irregularity of the architecture of the mucosa was enhanced by the 
unusual hypertrophy and hyperproliferation of the epithelium proper, 
which composed broad layers due to pseudo- and true multiplication 
of cell rows. Cells here revealed loss of orientation, irregular distribu- 
tion, and marked aberration from the mature form. Nuclei particu- 
larly were irregularly disposed, exhibiting great variation in form and 


Fig. 3.—(Case 1.) Granulosa cell tumor of ovary. 


size. The abundanee of gland structures, their close dissemination with 
almost complete lack of intervening stroma, the morphologic irregu- 
larity of the glands, the excessive epithelial proliferation and its devia- 
tion from the normal designated the malignant character of the ade- 
nomatous growth. 

The cervix mucosa was hypertrophic; glands here likewise were 
partly cystic, partly of complex build, and the epithelium was in a 
state of hyperproliferation. 

The cystic tumor of the left ovary revealed ovarian stroma in the 
capsule only. The solid portion was built of a neoplasia, which pre- 
sented the structure of a granulosa cell tumor of the massive form. 
Cells, which uniformly were of mature type, composed wide fields in 
massive arrangement and revealed only slight tendency to form rows 
and narrow trabeculae. 

The right ovary revealed senile atrophy. 

Both tubes presented fibrous atrophy of the mucosa and of the wall. 

Diagnosis—Myomatous uterus, adenocarcinoma of endometrium (ade- 
noma malignum) and excessive glandular hyperplasia, granulosa cell 
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tumor of left ovary, senile atrophy of right ovary, and senile atrophy 
of both tubes. 

Follow-U p.—Patient was observed for the following nine years, during 
which time she remained well. 


Case 2.—(Record number 60848.) Patient, aged 42 years, nullipara, 
menstrual history unessential, had had amenorrhea for six months 
prior to operation. There had been an enlargement of the abdomen 
for six months and pains in the left side of abdomen for past two years. 

Surgery.—Curettage, removal of left ovarian tumor and part of left 
tube; appendectomy. 

Specimen.—The specimen consisted of about 3 ¢.c. of soft curettings 
with one larger fragment among them. Tube and ovary formed a mass 
13 by 9 by 7 em.; the tube was 6 em. long, and its diameter was 1 em. 
on the average.«.The ovary was converted into a large, multilocular 


Fig. 4.—(Case 2.) Low-power photograph of endometrium (curettage), showing 
benign glandular hyperplasia on the right and adenoma malignum on the left. 


eyst, whose wall was partly delicate, partly thick and firm, of albuginea- 
like appearance, and whose inner layers were composed of a medullary 
yellowish tissue; the latter formed cushion-shaped projections with 
frayed surfaces. Tissue destruction in the form of hemorrhagic necrosis 
was apparent in large areas. The cystic compartments were filled with 
hemorrhagie fluid and tissue debris. The tube had typical appearance 
except for the adhesions which tied it to the ovary. 

Microscopic Findings.—Part of the endometrial fragments presented 
marked glandular hyperplasia frequently with cystic degeneration. 
The epithelium here showed hyperproliferation and pseudostratifica- 
tion; cells were uniform, of mature type, and regularly arranged. 

The majority of the fragments were built differently than the above 
described ones. Glands were greatly varying in size; they were highly 
irregular in shape, many of them attained huge size; they were in dense 
distribution and mostly in dos-a-dos position. The epithelium was ex- 
cessively proliferating, forming multiple stratified rows, folds, and 
tufts, yet it remained within the limits of the glands with an undis- 
turbed basal membrane and preserved also, in those instances where 
proliferative activity was most pronounced, conformity with the endo- 
metrium. Thus a growth pattern is produced, which involves all char- 
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acteristics constituting the adenoma malignum, which in the endome- 
trium is identical with the most mature form of the glandular carcinoma. 

The constituent cells were generally of the highly differentiated type, 
however, markedly atrophic, with numerical increase of mitoses ; where 
cell proliferation was most excessive, irregularity of the cell shape and 
of the disposition and structure of the nucleus became predominant, 
enhancing the morphologically malignant form of growth. 


Fig. 5.—(Case 2.) High-power field occupied by adenoma malignum. 


Fig. 6.—(Case 2.) Low-power photograph of a fragment of cervix-mucosa with 
squamous cell epithelium. 


Other small fragments, which were discretely scattered among the 
glandular tissue fragments, were composed of typical stratified squa- 
mous epithelium and of glands, which by shape and by the type of 
epithelium indicated their origin from the cervix. The squamous cell epi- 
thelium formed plump cones, which partly lay freely in the stroma, 
or it built sinuous bands. Where it overgrew the glands, it appeared 
in some instances to arise from and to overlap the inner border of the 
columnar epithelium, whence it projected as folds and tufts into the 
lumina. Thus a growth pattern was apparent, which might be inter- 


| 
| 
| 


STOHR: GRANULOSA CELL TUMOR AND CARCINOMA 593 


preted as the result of a transformation of the mucous epithelium by 
a metaplastic process combined with the classical hyperproliferative 
process of epidermization. 

The cystic ovarian mass represented a granulosa cell tumor mainly 
of massive type, in which the more differentiated architecture of tra- 
becular formation was only slightly developed. Some residual ovarian 
tissue was preserved within the capsulelike peripheral stratum. 

The tube did not reveal pathologie changes. 


Fig. 7.—(Case 2.) High-power photograph of cervix mucosa demonstrating relation 
between columnar and squamous cell epithelium. 


Fig. 8.—(Case 2.) Granulosa cell tumor of ovary. 


Diagnosis —Glandular hyperplasia of endometrium and adenoearei- 
noma, hypertrophy of squamous cell mucosa of cervix, granulosa cell 
tumor of ovary, and normal tube. 

Normal menses were restored six weeks after operation. 

In view of the neoplastic overgrowth of the endometrium, a curet- 
tage was performed eight weeks following removal of the tumor. The 
endometrium then presented an early secretory pattern of the most 
typical form coinciding exactly with the clinical phase of the eyele. 
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Follow-U p.—Patient was observed during the following five years; 
she remained well and presented a normal menstrual history. 


CasE 3.—(Record No. 67687.) Patient, aged 60 years, para ii, men- 
strual history irrelevant, had had menopause ten years prior to opera- 
tion. She had had severe metrorrhagia two months preceding and 
continuing up to hospitalization. Abdominal pain had been present 
for two weeks, and she had lost 10 pounds in weight. 

Surgery.—Diagnostie curettage. 

Specimen.—The specimen consisted of 3 ¢.c. of fairly large endome- 
trial fragments with granular surfaces. 


Fig. 9.—(Case 3.) Low-power photograph of uterine curettings showing the papil- 
lary carcinoma; on the right a fragment composed of hyperplastic, nonmalignant 
mucosa. 


Microscopic Findings.—A large part of the material presented typical 
glandular hyperplasia partly with cystic degeneration of marked ex- 
tent. Several of the fragments were made up of a papillary adeno- 
carcinoma of pronounced maturity in structure and cell type. There 
was general marked hyperproliferation of the epithelium leading to 
manifold multiplication of layers and to the formation of diffuse cell 
masses. These formed partly solid papillary projections and partly 
invaded the stroma as compact aggregations. Changes in cell type 
were indicated by the transgression from the tall columnar cell to the 
transitional cell form, which in multiple instances attained gradually 
the character of the mature squamous epithelial cells. The latter ap- 
peared either in the peripheral layers of the papillae or they formed 
solid aggregations and composed the entire papillary structure. 

Diagnosis—Cystie glandular hyperplasia of endometrium and papil- 
lary adenocarcinoma of corpus uteri with extensive squamous cell 
metaplasia. 

Therapy.—Intrauterine radiation of 2,426.88 mg. hours of radium was 
given. Six weeks postradiation panhysterectomy was performed as 
standard procedure in cases of adenocarcinoma of the corpus uteri. 

Specimen.—The specimen consisted of uterus and both appendages. 
The uterus was enlarged in all dimensions, measuring 13 by 8 by 7 em.; 
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a myoma projected. The endometrial canal bore a spongy layer in the 
fundus, the rest of the endometrium was atrophic; the lining of the 
cervical canal was hypertrophic. The uterine muscle was increased in 
mass considerably. Both tubes were 11 cm. long; they were thin and 
highly congested. The right ovary was a fibrous body 2 by lem. The 
left ovary was converted into a thin-walled cyst 5.5 em. in diameter 
with hemorrhagic structures on the inner surface. 


Fig. 10.—(Case 3.) Medium high-power photograph of the carcinoma of the endo- 
metrium with transition of the columnar to the squamous cell epithelium and solid 
papillae of squamous cell epithelium. 


Fig. 11.—(Case 3.) Granulosa cell tumor of ovary. 


Microscopic Findings.—The mucosa in the fundus was well preserved 
in parts and represented glandular hyperplasia with epithelial over- 
growth leading to multiplication of cell layers identical to the de- 
scribed picture in the preceding curettage. There was slight increase 
in pathologie mitoses. The stroma was of typical texture; it was vas- 
cular with more or less extensive round ¢ell infiltration. In the mid- 
portion of the corpus canal destruction of the endometrium was ap- 
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parent. Where the basal portion was preserved, glands were distended 
and showed oceasional proliferation and hypertrophy of the epithelium. 

The cystic ovary of the left side proved to be a granulosa cell tumor, 
in which the trabecular type was predominantly represented, with 
numerous Call-Exner bodies scattered in the cell aggregations produc- 
tive of a star-covered pattern. Irregular oval or round microscopic 
cysts simulated cystically degenerated ovarian follicles, in which ocea- 
sionally the deceptive attempt at formation of a cumulus oophorus was 
apparent. The maturity of the tumor was manifested by the high 
differentiation of the composing cells and by their ability to reproduce 
characteristic formations peculiar to the granulosa eell. 

The right ovary represented extensive atrophy and fibrosis. 

The mucosa of both tubes was hypertrophic, the epithelium was tall, 
juvenile, and in a state of active proliferation; it corresponded to the 
type coinciding with the late proliferative phase of the cycle. 

Follow-Up.—Patient remained apparently well for nineteen months. 
She died with the symptoms of intestinal obstruction twenty months 
postoperatively in another hospital. Autopsy was inconclusive as to 
the presence of carcinoma. Assays of the hormone output in the urine 
were performed on the first day following operation and four weeks 
later. The first examination revealed an estrogen concentration of 172 
M.U. per 1,000 ¢.c. of urine, the second examination did not yield any 
determinable estrogen content in the urine. The high value of estrogen 
obtained in the first urine assay is well in correspondence with the 
maturity of the granulosa cell tumor present in this case. 


DISCUSSION 
The literature of the granulosa cell tumor, abundant as it is, includes 
only a scant number of similar cases. 


Schroeder?’ reports one case of a mature form of the granulosa cell 
tumor in a woman 45 years of age, whose clinical history suggests the 
existence of the tumor for at least four years. The uterine mucosa 
shows glandular hyperplasia in general. However, several areas sug- 
gest malignant degeneration by irregularity of glandular shapes, mul- 
tiplication of epithelial layers and structural and morphologic devia- 
tions of the epithelial cells. 

A similar case is reported by Russell,?” who describes a diffuse poly- 
poid hyperplasia of the endometrium, approaching the extent of car- 
cinomatous overgrowth, associated with a large granulosa cell tumor 
of the ovary in a woman 67 years of age. ‘‘Glands show general epi- 
thelial proliferation and in areas a degree of metaplasia resembling a 
-arcinoma.’’ The granulosa cell tumor is of sarcomatous, cylindroma- 
tous, and trabecular type. The clinical history of the case indicates 
the presence of the tumor for approximately four years. 

TeLinde* reports in his series of granulosa cell tumors one case 
(No. 4) of simultaneous occurrence of an adenocarcinoma of the corpus 
uteri and an ovarian tumor of specific build, which is listed among the 
granulosa cell tumors by Pratt,*! when reviewing the literature of 
granulosa cell tumors at a later date. However, at the time of publi- 
cation, the author left the diagnosis of this ovarian tumor undecided 
as the differentiation of the granulosa cell tumor from other specific 
ovarian tumors was then still ill-defined. As it ensues from the micro- 
scopic description and from the photomicrographs this ovarian neo- 
plasm in all probability represents a Brenner tumor. 


29 


a 
596 | 
4 
* 
3 


STOHR: GRANULOSA CELL TUMOR AND CARCINOMA 597 


SUMMARY 


Three cases of granulosa cell tumor of the ovary are described in 
which the glandular hyperplasia of the endometrium attains the char- 
acter of neoplastic growth productive of a variety of malignant features. 

Granulosa cell tumors are not only differentiated by their morpho- 
logic criteria but manifest themselves also by their specific biologic 
funetion, which is focused in the elaboration of estrogenic hormone 
and subsequently by their growth-promoting effect upon those organs 
which physiologically are subjected to estrogenic stimulation. Pre- 
dominant among them is the uterus, which responds by muscular hy- 
pertrophy and by proliferation of the mucosa as observed in the many 
instances of recorded granulosa cell.tumors. 

In the cases described unusual responsiveness of the endometrial 
tissue is apparent by excess growth and by development in a malignant 
form conditioned by the prolonged hormone elaboration of the tumor 
cells. Therefore, these cases may be accepted as spontaneous biologic 
experiments in the human being in analogy with those growth proc- 
esses experimentally induced in organs of the reproductive tract of 
animals, particularly in those of tumor-susceptible strains. 

As observed in the study of large series of granulosa cell tumors* 
the responsiveness of the endometrium to the granulosa cell tumor 
varies considerably in the different cases. It may be assumed that in 
certain individuals, like tumor susceptibility in certain animals of the 
same species, a specific readiness exists in the tissue cells (endome- 
trium) to multiply in excess and in unlimited fashion, when stimulated 
by estrogenic substances. 

Other factors, too, may be involved which, at present, can only be 
conjectured. These are possibly individual variations of the tumor bearer 
in regard to the metabolism of the sex sterols or quantitative variations 
of the hormone-genetic potency of the elements of the granulosa cell 
tumor. Here it is of importance to note that in all three cases de- 
scribed the cells of the tumors are of mature character reaching in the 
last case the highest degree of differentiation expressed by the faculty 
to form follicle-like structures; whereas in tumors with markedly un- 
differentiated cell type, as in the cases of frank granulosa e¢ell earei- 
noma, atrophy of the endometrium is generally observed. Hence, it 
may be inferred that the closer the approach to the mature form of the 
granulosa cell of the Graafian follicle, the more extensive the produc- 
tion of the hormone and the greater the growth-inducive stimulus. 

Case 2 lends unquestionable proof of the etiologic dependence of the 
uterine growth upon the ovarian neoplasm by evidence of the reversi- 
bility of the growth process. In conformity with the animal experi- 
ment, glandular epithelium, in the state of hypertrophic or malignant 


proliferation due to estrogen stimulation, may be restored to the nor- 


mal status, when stimulation by the hormone ceases. In the above case 
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the return of regular menstrual cycles after removal of the tumor indi- 
eates restored gonadal function, as substantiated by the second curet- 
tage which yielded a normal secretory mucosa and by the further 


clinical course. 

The unusual form of the squamous cell proliferation apparent in the 
fragments derived from the cervix indicates a growth process com- 
parable to those hyperproliferative and metaplastic developments in 
cervix and vagina of different test animals. However, the comparison 
is not offered without hesitation since the material is scant and frag- 
mented, not disclosing its relation and its mode of propagation toward 
the cervix proper; furthermore it has to be borne in mind that growth 
in excess is a common attribute in processes of repair and healing in 
the diseases of the cervix uteri. In conjunction with the neoplastic 
overgrowth in the corpus uteri, considered to be on estrogenic basis, 
these formations of squamous cell epithelium may be looked at from 
a different angle and etiologically explained as the result of the iden- 
tical growth-stimulating factor. 

In Case 3 an unusual form of the endometrial carcinoma is presented, 
mainly characterized by an active papillary growth in which cell meta- 
plasia is the outstanding feature. The columnar cell form is in a state 
of transition to the squamous e¢ell type giving rise, like a basal cell 
layer, to orderly stratified, mature squamous cells. The morphologic 
structure of the uterine growth in this case and the form of cell trans- 
formation are reminiscent of those metaplastic and precancerous changes 
occurring in the uteri of rats, mice, and guinea pigs after systematic 
estrogen administration over long periods. 

The further course of this case is somewhat obscured by an incon- 
clusive autopsy report. The.patient died from intestinal obstruction 
short of two years after treatment. It may be considered that the 
granulosa cell tumor remained in situ for six weeks after radiation, was 
histologically unaffected and possibly stimulated by the uterine radia- 
tion, during which time gross engendering activity obviously had been 
maintained. The character of this endometrial tumor which in its final 
form of development approaches tumors of epidermal origin may be 
aligned with those estrogenic tumors of the skin which prove to be of 
autonomous and irreversible nature. 

In this ease the argument for a coincidental simultaneous occurrence 
of the ovarian and of the uterine neoplasms cannot be definitely re- 
futed; however, the unusual character of the uterine neoplasm speaks 
in favor of its dependence upon the ovarian tumor and consequently 
upon the hormone produced by it. 

Furthermore, these findings may be considered of sufficient impor- 
tance to be applied to the etiologic explanation of those heterotopic 
cell formations which are occasionally encountered in the human being 
in eases of glandular hyperplasia of the corpus and cervix uteri or in 
the carcinoma of the uterus** and less frequently in the carcinoma of 


STOHR: GRANULOSA CELL TUMOR AND CARCINOMA 599 


the ovary.** They are shortly referred to as squamous cell metaplasia, 
squamous epithelial nodes and adenocancroid. They appear as nodular 
aggregations similar to immature squamous epithelial cells and seem- 
ingly represent different stages of specific cell differentiation. They 
may develop from extraglandular, undifferentiated cells under the in- 
fluence of certain provocative factors or they may develop from the 
glandular epithelium in a minutely graded transitional growth process. 
These changes may be the result of mutative processes during succes- 
sive cell generations, presumably maintained by a modifying factor. 
On the basis of the previously mentioned metaplastic growth processes 
in animals they may well be attributed to the stimulus by estrogenic 


substances. 

The ever increasing experimental and therapeutic use of high con- 
centrates of estrogens, as applied at present, might possibly add defi- 
nite facts to these attempts at explanation of neoplastic processes which 
at their best remain at present only conjectural. 
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OF THE OBSTETRIC PELVIS* 


ROENTGENOGRAPHY 
A ComBINED ISOMETRIC AND STEREOSCOPIC TECHNIQUE 


B. Steete, M.D., anp T. JAvert, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, Woman’s Clinic [Lying-in 
Hospital] of the New York Hospital and the Cornell Medical School) 


OENTGEN ray examination of the obstetric pelvis at term and 

during labor offers visual perception of images which ean be in- 
terpreted if correction is made for distortion. This may be achieved 
by comparative, teleoroentgenographic, frame, triangulation, grid, isomet- 
rie scale and stereoscopic techniques as discussed in the papers of Ball, 
Clifford, Granzow, Hodges and Dipple, Moloy, Moore, Rowden, Thoms, 
Walton and Snow. These methods require seales or grids, formulas, 
plotting paper, calculators, stereoscopes, or stereoroentgenometers. Each 
method has advantages and disadvantages. Of those in use in this 
country, the isometric seale method popularized by Thoms, and the 
stereoscopic technique used by Caldwell, Moloy, and D’Esopo, seem best 
adapted to complete survey of the obstetric pelvis. 

The obstetric pelvis has been studied radiographically in the Woman’s 
Clinie of the New York Hospital since 1934. <A total of 1,300 patients 
have been examined. A preliminary report based on experience with the 
stereoscopic technique and ordinary lateral film of Caldwell and Moloy 
was made by Steele, Wing, and McLane in 1938. In the succeeding 
four years, an isometric scale has been used in the lateral film in ad- 
dition to the stereoscopic films. Experience with this combined tech- 
nique has been recently published by Steele and Javert. 

It has been appreciated for a long time that the addition of the iso- 
metric scale principle to the frontal film would simplify the measurement 
of the transverse diameters. The scale must occupy the same plane 
above the table as the diameter which is to be measured. The scale 
should be used independently of any direct external measurement of the 
patient, so that any x-ray technician can perform the procedure. Read- 
ing of the films would be simplified for those individuals lacking stereo- 
scopic vision, or those unwilling to devote sufficient time to develop 
skill in using the stereoscope, as is the case with the microscope. 

When using the Thoms’ grid technique, it has always been ques- 
tionable as to the placement of the grid in the proper plane for both 
the anteroposterior diameter and the transverse diameter of the inlet. 


*Aided by a grant from the Bostwick Fund established by Mr. and Mrs. Dunbar 
Bostwick and friends. 
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The latter is invariably below the AP diameter (between the promontory 
and symphysis) as shown in Fig. 1. The relationship of these diameters 
measured on the grid, which is exposed at an angle to the film, fre- 
quently results in lengthening of the AP diameter and shortening of the 
transverse diameter. Very recently, Thoms has modified this technique 


X-RAY TUBE 


PLANES OF 
B CENTIMETER 
GRID, 


D TRANSVERSE 
DIAMETER. 


AB=CD 
> C'D’ 


FILM 
AC ex, 


Showing that when the AP diameter of the inlet is drawn through the 


Fig. 1. 
sacral promontory, the transverse diameter lies about 2 cm. below it. This results 
in unequal distortion on the x-ray film. Placing the true conjugate in the plane of the 
ileopectineal lines corrects this error somewhat (see Fig. 2) 


PLANE OF 
CENTIMETER GRID 


PLANE OF 
D “TRANSVERSE 
DIAMETER 


FILM_ 
x = ¥ A Cc D 8 
AB= CD 
A B'> C'D' 
Fig. 2.—When the AP diameter of the inlet is drawn in the plane of the ileopectineal 
lines, the transverse diameter will often lie beneath it, therefore, positioning the 


prom = that X equals Y still results in unequal distortion but to a less extent than 

by placing the seales parallel to the film as shown in Fig. 2. He has 
also included seales for measurement of various planes throughout the 
pelvis and utilizes the AP diameter in the planes of the ileopectineal 
lines as recommended by Caldwell and Moloy. He retains the use of 
external anatomic landmarks to ascertain the plane of the inlet as shown 


Be 
| 
X-RAY TUBE | 
| 
W | 
hen 
| 


602 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


in Fig. 2. In spite of these added precautions, the transverse diameter 
will still be found below the AP plane in certain patients. 

To overcome these obstacles, a set of centimeter scales similar to those 
used by Rowden and Walton were exposed at horizontal levels ranging 
from 1 to 14 em. above the x-ray table. The films were then mounted 
in a picture frame behind glass so that they could be placed before any 
ordinary view box as shown in Fig. 3. Transmitted light permits direct 


4 
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Fig. 3.—Distorted centimeter scales, in a picture frame, made by placing a rule at 
various levels ranging from 1 to 14 cm. above the x-ray table. Transverse diameters 
shown in Fig. 6 can be measured directly on these scales when placed before an 
ordinary view box, provided that the vertical levels of these diameters have been ob- 
tained from the lateral film. 
measurement of any transverse diameter on the frontal film when held 
over the proper scale. Selection of the scale for the proper plane is de- 
termined directly from the lateral film and will be discussed below. 

The combined isometric scale and stereoscopic techniques are compre- 
hensive. Mensuration ean be practiced by those unable to use the 
stereoscope and where such apparatus is not available. The latter in- 
strument is retained in the technique in order to visualize cephalopelvie 
size relationship, pelvie architecture, position of the occiput, and the 
mechanism of labor including lever actions. Since the course and out- 
come of labor are the resultant of the mechanical forces (static and dy- 
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namic) involved in the process, this valuable aid for their evaluation 
should be employed when possible both in diagnosis and prognosis. Ap- 
preciation of its outstanding value for teaching purposes will assure 
its use for instruction of students. Any ordinary stereoscope can be 
used. The precision stereoscope is necessary for mensuration and serves 
as a check on those obtained from the isometric seales. The technique 
requires no special radiographic equipment, nor do the x-ray technicians 
require special training. 


RADIOGRAPHIC TECHNIQUE 


The Caldwell-Moloy technique is employed for the stereoscopic frontal 
films with several important exceptions. The patient lies in the reeum- 
bent position, as shown in Fig. 4, with the shoulders elevated by two 
pillows placed lengthwise and a 4-inch rolled pad is placed under the 
Jumbosacral curvature. This position tilts the pelvis forward and is 
not the least uncomfortable. A more direct view of the inlet is obtained. 


2 PILLOWS 4"ROLL ‘CM. RULE 


Fig. 4.—Positioning of the patient on the x-ray table for exposure of the frontal 
stereoscopic films, omitting the centimeter rule. Identical position is assumed for the 
lateral film on a board with the central portion cut away (see inset), and addition of 
the rule. 


A wooden rod containing two leaden markers 9 em. apart is placed 
under, instead of over, the patient. This insures a more constant position 
of the marker images in the direct line of vision. Setting of the stereo- 
scope is facilitated and greater accuracy is assured. The tube is centered 
on the midpoint of an imaginary line connecting the anterior superior 
spines, 25 inches from the film. It is then shifted cephalad for 114 
inches. A Bucky diaphragm is used and the film is exposed for about 
four to ten seconds. The tube is then shifted caudally for 24% inches 
(114 inches from imaginary line) for exposure of the second film. 

The patient is now removed to the stretcher on which has been placed 
a suitable board made of plywood and having the shape of a dumb- 
bell (see insert, Fig. 4). The hips are placed over the narrow mid- 
portion of the board so that reflection of the x-rays and undesirable 
images are minimized. The shoulders and legs rest on the wider portions 
of the board. Positioning of the patient is performed exactly as de- 
seribed above with the exception that a metal centimeter rule is now 
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placed in a vertical position in front of the symphysis, as shown in 
»Fig. 4. This technique was devised by Javert and Steele in 1935 as ¢ 
modification of that used by Granzow. Since it was not unlike that 
presented by Weitzner in the same year, it was never published. Thoms 
reported a similar procedure in 1937 with the patient in a vertical 
position and the seale behind her. 

The x-ray table is raised to a vertical position and the stretcher is 
placed before the film with one hip touching the x-ray table and held 
in position with a binder. The tube is centered on an imaginary line 
between the trochanter and the posterior superior spine, at a distance 
of 36 inches. The exposure varies from twelve to 20 seconds, depending 
on the thickness of the patient. The distance may be increased to 50 
inches in a thin patient, provided that the generator is sufficiently power- 
ful. The exposure varies from eight to twenty seconds, depending on 
circumstances. 


Fig. 5.—Lateral film. X-Y is drawn through the lower tip of the ruler parallel to 
the shadow of the board, and perpendicular to the ruler. The anteroposterior diameter 
(A-P) is drawn in the plane of the ileopectineal lines projected on the sacrum and 
symphysis. B-S is drawn parallel to A-P. C-Twu is the posterior sagittal diameter 
of the outlet. Points 7, AT, S, and Tu mark the vertical planes of their respective 
transverse diameters from baseline X-Y. 


A 45-degree angle film is also taken as originally recommended by 
Caldwell and recently recommended by Thoms. 

Four films are required. Those desiring to use the technique without 
the stereoscope need take only two films, the lateral and one frontal 


film. 
ANALYSIS OF THE LATERAL FILM, MEASUREMENT OF AP DIAMETERS 
Certain lines, shown in Fig. 5, are drawn on the lateral film placed 
in a view box, using a red wax pencil. Line A-P denotes the obstetric 


conjugate of the inlet. It lies in the plane of the ileopectineal lines, 
and is drawn from a projection of these lines on the posterior surface 
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of the pubis and the anterior surface of the sacrum. Line B-S is drawn 
parallel to A-P and passes through the bases of the ischial spines. Line 
C-Tu passes from the tip of the sacrum to the tuberosities. Vertical 
line T-S transects the base of the ischial spines, and AT-T'u bisects the 
are formed by the ischial tuberosities. 

A baseline, X-Y, is drawn from the lower tip of the centimeter rule 
parallel to the image of the board which was placed under the patient at 
the time of exposure. If the image of the board is not visible, X-Y can 
be drawn perpendicularly to the centimeter rule. Therefore, the vertical 
heights of points T, AT, S, and Tu can be readily obtained. They repre- 
sent the planes of the transverse, anterior transverse, interspinous, and 
intertuberous diameters, and are recorded in centimeters. 


Fig. 6.—Frontal film. Showing the transverse (71-T2) and anterior transverse 
(AT1-AT2) diameters of the inlet; and the interspinous (S:i-S2:) and intertuberous 
(Tu1-Tu2) diameters which can be measured on the scales shown in Fig. 3, provided 
that the proper scales are employed for the same planes. 


Only anteroposterior diameters are measured in the lateral film. 
Calipers are used. The distance between A-P is measured directly on 
the isometric seale, as can the posterior sagittal diameter of the inlet, 
A-T, and the diameters of the midpelvis and the outlet. The vertical 
depth of the pelvis can be measured at any point. 


ANALYSIS OF THE FRONTAL FILMS, MEASUREMENT OF 
TRANSVERSE DIAMETERS 


The widest diameter of the inlet is designated by line 7-7, in Fig. 6. 
The anterior transverse diameter is designated by line AT,-AT.,, which 
is drawn between the ileopectineal eminences situated at the thinnest 
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portion of the acetabula. Lines S,-S, and 7'u,-Tu, represent the inter- 
spinous and intertuberal diameters, respectively. The planes of these 
diameters can be located readily from the lateral film as shown in Fig. 5. 
The transverse diameters can be measured with calipers or by placing 


ANDROID 


PLATYPELLOID 


Fig. 7.—Theoretical models of the inlet based on the parent pelvic types shown in Fig. 9 
assist in pelvic classification on the basis of morphology. 


Fig. 8.—Use of the ordinary stereoscope for classification of the pelvis using 
models of the inlet shown in Fig. 7. A precision stereoscope must be employed for 


mensuration. 


the film directly over the set of distorted scales shown in Fig. 3, in front 
of a view box. Each diameter is measured on the scale corresponding 
to the vertical height of the plane in which it lies. 


STEREOSCOPIC STUDY 


Pelvie architee- 


The two frontal films are placed in the stereoscope. 
The 


ture of the brim, the canal, and the outlet can readily be studied. 
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use of models of the inlet shown in Fig. 7 assists in classifying the pelves 
as indicated in Fig. 8. Cephalopelvie size relationships are readily 
noted. If the precision stereoscope described by Moloy is available, 
mensuration of the anteroposterior, the anterior transverse and trans- 
verse diameters of the inlet can be carried out. The interspinous diam- 
eter can be measured as well as the intertuberal. Diameters of the 
fetal head can also be measured except in a few instances where ex- 
tremely oblique images occur. Measurements in the stereoscope serve 
as a valuable check on those obtained from the isometric scales and vice 
versa. Preliminary marking of the films as shown in Fig. 6 makes 
measurement easy even to the novice. 


ANTHROPOIO 


GYNECOID 


GYNECOID 


ANDROID 


PLATYPELLOID 


PLATYPELLOID 


Fig. 9.—The four-parent pelvic types (after Caldwell and Moloy), based on mor- 
phology of the inlet. The anterior transverse diameter drawn between the ileopectineal 
eminences, the transverse diameter, and the AP and posterior sagittal diameters from 
the lateral film, assist in pelvic classification on the basis of mensuration. 


The view of the inlet is more direct than that obtained with the origi- 
nal Caldwell-Moloy technique so that pelvie architecture is more read- 
ily apparent and measurements can be made with greater ease and ac- 
curacy. Position of the head, its obliquity, and the degree of flexion 
ean also be ascertained. 


THE ANTERIOR TRANSVERSE DIAMETER OF THE SUPERIOR STRAIT 


This important diameter, hitherto undeseribed in the available ob- 
stetric or anatomic textbooks, provides an important additional diameter 
of great value in classification of the pelvis. It is drawn between the 
ileopectineal eminences which are represented by the thinnest portions 
of the acetabula as the ileopectineal line is approached on either side 
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of the frontal film as shown in Fig. 6. This diameter provides the key 
to the type of forepelvis, readily perceiving the android type of pelvis, 
and assists in classification of the pelvis. Thoms has classified pelves 
using only the AP and transverse diameters, exposed with unequal dis- 
tortion. These diameters, together with the anterior transverse diameter, 
and the posterior sagittal diameter of the inlet, may be used when men- 
suration is the basis for classification. Models of the inlet, shown in 
Fig. 7, are also useful. A common ground has been reached for the 
classification of pelves on a basis of mensuration and morphology as 
shown in Fig. 9. This subject will be discussed more fully in a subse- 
quent communication. 


CEPHALOMETRY 


Measurement of the biparietal, occipitofrontal and suboccipitobreg- 
matie diameters of the fetal head can be carried out with the precision 
stereoscope in the majority of the cases. However, when the head lies 
in either marked Litzmann’s or Naegele’s obliquity, difficulty in accurate 
measurement is sometimes encountered. Therefore, estimation of cephalo- 
pelvic relationship in terms of fetal-maternal diameters per se may 
sometimes lead to erroneous deduction. It is believed such estimation 
should be performed visually in the stereoscope and dependence on 
actual measurement relegated to secondary importance. The fetal bony 
skeleton (including the head) develops only slightly in the last month 
of gestation, whereas, the tissues do increase in weight. Estimation of 
the weight of the infant from the diameters of the head in the x-ray is 
not practiced routinely for the above reasons. 


PELVIMETRIC STATISTICS 


The results of mensuration of four dried pelves, using the isometrie 
seales principle in lateral and frontal films and the parallax principle of 
the stereoscope, are shown in Tables I and II. As ean be seen, the aver- 
age error is 0.5 mm. or less. A number of patients have been ex- 
amined to date with satisfactory results with the combined technique 


deseribed above. 


TABLE I. COMPARISON OF ANTEROPOSTERIOR DIAMETERS IN DRIED PELVES AND IN 
LATERAL FILMS 

(SEE FIG. 5) 

Pelvis A: 
Dried pelvis 11.6 5.6 5.3 5.8 
Lateral film gy 6.0 9.2 6.1 
Stereoscope 11.1 

Pelvis B: 
Dried pelvis 11.0 4.8 3.3 5.0 
Lateral film 10.8 5.2 5.1 51 
Stereoscope 10.8 

Pelvis C: 
Dried pelvis 10.7 5.9 5.8 8.0 
Lateral film 10.6 4.5 6.2 8.3 
Stereoscope 10.8 

Pelvis D: 
Dried pelvis 10.6 4.4 5.6 8.0 
Lateral film 10.5 5.0 5.2 | 7.5 
Stereoscope 10.7 | 
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TABLE II. COMPARISON OF TRANSVERSE DIAMETERS IN DRIED PELVES AND IN 
FRONTAL FILMS 
DIAMETERS 
(SEE FIG. 6.) TP: AT,-AT S,-S, Tu,-Tu, 
Pelvis A: 
Dried pelvis 13.8 11.8 11.4 12.0 
Frontal film 13.4 11.8 11.0 11.9 
Stereoscope 13.5 11.6 11.8 12.1 
Pelvis B: 
Dried pelvis 12.9 12.4 12.5 133 
Frontal film 12.7 12.25 11.9 13.0 
Stereoscope 13.4 12.2 12.4 13.2 
Pelvis C: 
Dried pelvis 13.2 11.5 10.9 12.2 
Frontal film 13.2 11.0 10.6 12.5 
Stereoscope 13.3 11.7 11.3 12.3 
Pelvis D: 
Dried pelvis 13.7 12.0 yt 12.5 
Frontal film is 12.0 11.25 12.7 
Stereoscope 13.4 12.2 11.0 12.3 


SUMMARY 


1. A combined isometric and stereoscopic technique provides for ade- 
quate roentgenographie survey of the obstetric pelvis. Both the lateral 
and frontal films are taken under identical positioning of the patient. 

2. A lateral film containing an isometric seale is employed for measure- 
ment of the anteroposterior diameters of the pelvic canal and for the 
vertical heights of the various planes of the transverse diameters. 

3. A distorted set of scales has been developed for measuring the 
transverse diameters of the pelvis directly on the frontal film. The 
planes to be used are obtained directly from the lateral film. 

4. Only two films are essential. However, for complete examination, 
another frontal stereoscopic film, and a 45-degree angle film of the 
pubie arch are recommended. 
dispensing with the extra films and the stereoseope. 

5. Nevertheless, the precision stereoscope is preferred when available, 
for study of pelvie architecture and cephalopelvie relationship and 
labor mechanisms, as well as a check on measurements obtained from 
distorted images with the isometric scales. 

6. Workup of the lateral and frontal films together eliminates the lo- 
eation of uncertain external anatomic landmarks, and measurements on 
the patient. 

7. Introduction of an anterior transverse diameter of the inlet, drawn 
between the ileopectineal eminences, should assist in detecting variations 
in the forepelvis. 

8. Mensuration of the AP diameter, the transverse, the anterior trans- 
verse, and the posterior sagittal diameter of the inlet provides a basis 
for classification of pelves. 


The national emergency may warrant ™ 
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9. A common ground has been reached for pelvic classification on the 
basis of mensuration and morphology. 


10. Cephalometry can be performed. Estimation of the weight of the 
infant from the size of the head is no longer practiced. 
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X-RAY LOCALIZATION OF THE PLACENTA* 


Bertram H. Buxton, M.D., Russety R. Hunt, M.D., anp 
CHARLES Porter, M.D., PRovIpENCE, R. I. 
(From the Providence Lying-in Hospital) 


| pearance bleeding in the last trimester of pregnancy is a constantly 
recurring problem. The eritically ill patient, bled out and in shock, 
is more often a problem in treatment than in diagnosis. Patients with 
small single or repeated episodes of painless bleeding, suspected of 
having placenta previa, are often subjected to rectal or vaginal examina- 
tion, with the danger of sudden massive hemorrhage. To avoid this diffi- 
eulty, among others, several investigators, in the last ten years, have 
introduced roentgenographic methods for the localization of the placenta, 
with special reference to the precise diagnosis of a previa. 


Amniography, introduced by Menees, Miller and Holly’ in 1930, and 
modified by Kerr and MacKay,’ and by Burke,’ has never been very 
widely employed because of its dangers. Intravenous thorotrast, sug- 
gested by Ehrhardt* in 1932, similarly was quickly abandoned. In 1934 
Snow and Powell’ described a method of direct visualization of the 
placenta without preparation. Employing a soft tissue technique, they 
localized the placenta in the fundus in 60 routine cases, but at that time 


*Read at the Meeting of the New England Obstetrical and Gynecological Society, 
Providence, R. I., May 14, 1941. 
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had no eases of placenta previa. Later the same year Ude, Weum, and 
Urner® reported on a cystographic method for detecting widening of the 
normal soft tissue space between the bladder and the fetal skull. They 
used 12.5 per cent sodium iodide in the bladder as a contrast medium. 
Symmetrical widening of the space was used as the criterion for the 
diagnosis of central placenta previa, and unilateral widening for the 
diagnosis of partial placenta previa. 

In 1935 Ude and Urner’ reported on 35 eases of last trimester bleed- 
ing, with 14 accurately diagnosed as placenta previa. It was at first 
thought that breech and transverse presentations precluded the possi- 
bility of accurate diagnosis by this method, but subsequent work has 
shown that if any part of the fetus is resting against the coneave sur- 
face of the placenta, diagnosis is possible.® 

There are conflicting opinions concerning the value of the eystographic 
method. A number of observers have achieved satisfactory results, but 
its reliability is questioned by Holmes,® Carvalho,'® Arnell and Guer- 
riero,'t and by Hundley and his co-workers.’? Others'* ** consider it of 
limited value, with greater accuracy in ruling out placenta previa than 
in diagnosing it. Some of these differences appear to be due to technical 
difficulties, errors in interpretation, or to variations in the criteria for 
distinguishing normal from abnormal. 

Several modifications of technique have been introduced in an attempt 
to improve the accuracy of the method. MceDowell’® has suggested repe- 
tition of the films after withdrawal of some of the contrast medium 
should the fetal head be obseured. A 5 per cent solution of sodium 
iodide was used by Friedman and MacDonald” and by Wells.*’ Prentiss 
and Tucker,'* and Snow and Rosensohn’® have employed air in the blad- 
der instead of an opaque medium, with good results. 


Placentas situated on the posterior wall of the lower uterine segment 
have been difficult to detect, since their bulk is not interposed between 
the bladder and the head of the fetus. Oblique and lateral cystogram 
films have been of some assistance. Snow and Rosensohn’® have used air 
in the rectum to show these placentas more clearly. 

Relatively few investigators have routinely employed the lateral soft 
tissue roentgenograms introduced by Snow and his co-workers. Ude, 
Urner, and Robbins® have admitted their value in certain types of cases. 
Brown and Dippel,?° by combining aerocystograms with soft tissue roent- 
genograms, have attained a very high degree of accuracy, though in 17 
per cent of 53 bleeding cases the diagnosis could not be made, either posi- 
tively or negatively. 

In this paper we wish to report our experience with certain of these 
methods. The clinical material consists of 126 cases of painless bleeding 
in the last trimester of pregnancy, studied during the past four years. 
Most of these were clinic patients, except for 14 emergencies and 15 
private patients. 

Our methods and routine of examination have undergone modification 
since we started this work in 1936, but at present consists of two separate 
procedures. Routinely, during the past sixteen months, we have first 
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taken right and left laterals of the entire uterus with a technique which 
is designed to give maximum soft tissue contrast, as described by Snow 
and Powell. 

These films are taken with the patient recumbent, lying comfortably 
on her side. No special apparatus is necessary. The factors employed 
vary with the equipment at hand, but low voltage and relatively high 
speed are essential. We use 60 Ma with a target-film distance of 36 
inches. The KVP varies between 65 and 70 and the time between three 
and four seconds, depending upon the obesity of the patient. Ultra- 
speed film is used with a high speed double intensifying screen, and a 


Fig. 1—Lateral soft tissue roentgenogram. Arrows indicate placenta normally 
situated on anterior uterine wall. Vertex presentation. Note line of demarcation 
caused by subcutaneous fat of fetus. 


Potter-Bucky diaphragm. Films are developed by sight, without accu- 
rate time or temperature control. Most are viewed in an ordinary light 
bex, but some require a concentrated source of light, as from an uncov- 
ered incandescent bulb, to bring out detail. Facility in interpretation is 
aequired only after study and experience. 

The placenta is visualized in the lateral film as a fusiform thickening 
on the wall of the uterus, reaching an average thickness of 7 em. at its 
midportion. It occupies from one-third to one-fourth of the uterine 
wall, and in the great majority of instances is located in the upper half 
of the uterus on the anterior or posterior surface. When, however, the 
muss of the placenta is seen below the equator of the uterus, the lower 
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edge often extends into the lower uterine segment, to encroach upon or 
cover the internal os. Almost invariably the fetal small parts face the 
placenta, at times causing visible indentations. A black line of demar- 
cation, shown by Snow and Weintraub”! to be due to increased radio- 
translucency of the subcutaneous fat of the fetus, is sometimes helpful 
in locating the placenta. 

By this soft tissue technique we have been able to localize the pla- 
centa in 86.1 per cent of the 108 cases where this procedure was em- 
ployed. Of these, 74 were fundal, on the anterior or posterior wall, 


Normal lateral soft tissue film showing placenta located high on posterior 
wall of uterus. Vertex presentation. 


Fig. 2. 


and 19 showed the placenta to lie wholly or in part in the lower uterine 
segment. In 9 no placenta was seen and in 4 there was uncertainty about 
the significance of the shadows. 


In 7 of the 9 cases where no placenta was visualized, placenta previa 
was subsequently demonstrated by our second method of examination. 
Hence, we consider that absence of the placental shadow strongly but 
not invariably suggests placenta previa. In the 19 cases where the 
placenta was visualized low in the uterus, diagnosis of the presence or 
absence of placenta previa was feasible in only 6. Placenta previa was 
subsequently shown to be present in 7, a low implantation in 5, and in 7 
others no definite placental pathology was finally demonstrable. We 
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have not, therefore, in most instances, tried to make an absolute diag- 
nosis of the presence or type of placenta previa from the soft tissue 
films alone, but selected these cases for further x-ray study. 

In 2 eases of placenta previa false negative diagnoses were made on 
the soft tissue films. One showed a normal implantation, yet a marginal 
placenta previa was found on cystogram. In the second a misleading 
diagnosis of fundal implantation was made. Subsequent vaginal ex- 
amination revealed partial placenta previa, confirmed at operation. 


Fig. 3.—Normal cystogram with arrows pointing to symmetrical soft tissue space 
between fetal skull and bladder filled with sodium iodide. No increase in width. No 
placenta previa. 


However, the bulk of the placenta was actually fundal in location and 
only a long, thin tongue of placenta extended down to the internal os. 
This unusual type of placenta must be kept in mind, as well as sue- 
centuriate and partite placentas. Accurate localization by this method 
may be interfered with by prematurity or obesity. Difficulty from 
abnormal presentations, multiple pregnancy, and hydramnios has been 
reported. 


Our second method of examination is now employed only in those 
selected cases where soft tissue x-rays either fail to reveal the pla- 
centa, show it to lie partly in the lower uterine segment, or are equivocal. 
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We modified the original cystographie method soon after starting its 
use in 1936. At present it consists of anteroposterior x-rays of the 
pelvis taken by a precision stereoscopic technique with 4 per cent 
sodium iodide in the bladder. In these films also a modified soft tissue 
technique is employed. 

The purpose of these films is to demonstrate an increase in the thick- 
ness of the soft tissue space lying between the presenting part and the 
filled bladder. Normally this space is occupied by the bladder wall, the 
peritoneal reflections between the bladder and uterus, the lower uterine 
segment, the membranes, and the fetal scalp. It measures from 1 to 


Fig. 4.—Primipara with painless bleeding at eight months. Placental shadow com- 
pletely absent from fundus. 


2 em. in thickness. In central placenta previa the interposition of the 
placental mass may increase the distance to 5 or 6 em. With marginal 
or partial previas, there is unilateral widening, either anteriorly, pos- 
teriorly, or laterally. 

In several details our method of making cystograms varies from those 
described by others. We observed that the 25 to 40 ¢.c. of sodium iodide 
generally advocated, through filling the bladder only partially, led to 
false positives in eases where the head was unengaged, the fetus pre- 
mature, or the presentation abnormal. By increasing the amount of 
sodium iodide in the average case to 125 ¢.c., and in some even up to 200 
without discomfort, we have been able to fill the soft tissue space and 
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mold the bladder closely against the presenting part. The occasional 
resultant overlapping of the bladder and skull shadows has been over- 
come by using only 4 per cent sodium iodide instead of the usual 12.5 
per cent. This not only does away with bladder irritation, but pro- 
duces a translucent shadow, through which the fetal skull can readily 
be seen. It also produces a double bladder shadow, throwing the anterior 
and posterior horns into relief. When these stereoscopic films are viewed 
in the precision stereoscope, widening of the soft tissue space and de- 
flection or distortion of the anterior or posterior horn of the bladder 


Fig. 5.—(Same case as Fig. 4.) Cystogram showing marked widening of soft tissue 
space. Central placenta previa confirmed at operation. 


ean very accurately be determined. One need not depend solely on 
precise measurement of the soft tissue space to determine the presence of 
widening. At times the placenta itself is seen. This technique facilitates 
diagnosis where there is a breech or transverse presentation. 

Our routine in handling last trimester bleeding cases now includes 
hospital admission, immediate blood typing, and cross-matching. No 
enemas or colonic flushes are given, nor is the patient examined rectally 
or vaginally. Soft tissue films are obtained and if indicated, cystograms 
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are made. In some cases, both methods are employed at once. If pla- 
centa previa is definitely diagnosed, no vaginal examination is made. 
If the placenta is fundal in location, or if it is not possible by x-ray to 
differentiate marginal placenta previa from a low implantation, a sterile 
vaginal and speculum examination is carried out, to determine the 
exact source of the bleeding. Facilities are at hand for treating any 
emergency situation that might arise. 

By coordinating these two methods we have been able to localize 
the placenta in 97.6 per cent of our cases. We have had 17 eases of 
placenta previa and the diagnosis was accurately made in 16. In the 


Fig. 6.—Secundipara with two episodes of painless bleeding in eighth month. Placenta 
low on posterior wall extending into.lower uterine segment. 


seventeenth case, already noted, a false negative diagnosis was made. 
While the degree to which the placenta covers the os has been accurately 
determined in most cases, in a few it has been greater than diagnosed. 
It is obviously not intended that these x-ray procedures entirely 
supplant vaginal examinations in suspicious bleeding cases. However, 
the risk of starting a serious hemorrhage in an undiagnosed ease of pla- 
centa previa is very great and even in a hospital such a hemorrhage may 
be rapidly fatal. By detecting these cases roentgenographically, we have 
reduced such examinations considerably. In our 17 eases of placenta 
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previa only 6 were examined vaginally and 3 of these for induction pur- 
poses. In the other bleeding cases, we felt safe in proceeding with a 
vaginal examination. No hemorrhages were produced in the entire 
series, and there were no induced premature labors or infections. 

These x-ray methods have brought a feeling of security into the han- 
dling of bleeding cases. Instead of waiting indefinitely for the bleed- 
ing to stop, followed by a risky vaginal examination, diagnosis has now 


_ Fig. 7.—(Same case as Fig. 6.) Cystogram showing marked asymmetrical widen- 
ing of soft tissue space due to intervening placenta. Marginal placenta previa at 
operation. 


become prompt and much more certain, leading to earlier and safer 
treatment. The number of hospital days has been very greatly reduced. 
Patients can now be sent home for the remainder of their pregnancy 
with the physician secure in the knowledge that, should bleeding recur, 
no placenta previa is present. 
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OBSERVATIONS ON HEMOLYTIC STREPTOCOCCUS INFEC- 


TIONS FOLLOWING DELIVERY AND ABORTION i 
SINCE THE ADVENT OF SULFANILAMIDE* i 

E. Stuppirorp, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [III Division], Bellevue Hospital, | 
and from the Department of Obstetrics and Gynecology, New York : 
University College of Medicine) 7 


UERPERAL and postabortal infections have maintained a con- 

spicuous position among the dangerous complications of pregnancy Hi, 
from the earliest of medical records until the present time. While the a: 
majority of such infections showed a strong tendency to spontaneous i 
recovery, a group caused by the hemolytic streptococcus constituted a iH 
special problem, because of its tendency to be associated with epidemic y 
outbreaks of a very serious nature, associated with a high mortality, 
and because of the frequency of fatal outcome in many of the endemic 
eases. This report is concerned only with this variety of infection. 


Because this severe and often fatal type of infection has come under f 
the control of specific agents, it is wise at this point to recall briefly 4 
the picture presented before the advent of modern chemotherapy. Clin- is 
ically it was possible to divide such infections into three main types: i 
First, patients with little or no febrile reaction, in whom the disease 
appeared to be localized to the genital tract. Serologic investigation it 
of the hemolytic streptococci recovered from such cases often showed i 
the organisms to belong to other groups than A. Second, patients in Hi 
whom the infection was associated with severe febrile reaction but with Me 
no immediate evidence of extension to the blood stream or peritoneum. 4 
Delayed septicemia occurred in a certain proportion of such eases. i 


Third, patients who showed an immediate extension of the infection to 


*Read at a meeting of the New York Obstetrical Society, December 9, 1941. 
Much of the bacteriologic and serologic work was carried out under a grant from 
the Commonwealth Fund. 
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the blood stream or peritoneum from the uterus associated with a se- 
vere febrile reaction. This group was aptly called fulminating strepto- 
coceus sepsis. In these last two types the causative hemolytic strepto- 
eoccus has been found serologically to belong to Group A in the vast 
majority of instances.’ Infections of the first type were problems from 
an epidemiologic viewpoint, while the second and, particularly, the 
third presented the most serious outlook to the individual. 


Patients classified in the second group frequently ran a prolonged 
course of severe illness, marked by fever and the appearance of pelvic 
parametritis. If septicemia or peritonitis did not appear, as a late 
manifestation, recovery eventually occurred through the development of 
natural immune mechanisms in the patient. Surgical intervention in 
the face of such infections, when localized, often resulted in the wide- 
spread dissemination of the organisms. As an example, the following 
ease may be quoted: 


A. F., aged 20 years, single, was admitted to Bellevue Hospital on 
Feb. 6, 1935, in the eighth week of pregnancy, complaining of fever and 
pain. She admitted introducing a foreign body into the cervix about two 
weeks previous to admission. Little bleeding followed this procedure 
until February 5 when she began to pass clots. On admission her tem- 
perature was found to be 101° F., and pulse 110. Abdominal exam- 
ination was negative. Pelvic examination showed moderate bleeding 
from the cervix, which was soft and partially dilated. The uterus was 
about the size of a two months’ pregnancy, freely movable, and slightly 
tender. The parametrium and adnexa were normal. A cervical culture 
was taken. These findings having been corroborated, a curettage was 
performed on the following day with the evacuation of a large amount 
of placental tissue. The cervical culture, unfortunately not reported 
until after the operation, showed a pure culture of hemolytic strepto- 
eoceus. Following this procedure her fever rose to 104° F., and during 
the night she began to have severe abdominal pain. Marked diffuse 
tenderness and rigidity of the entire abdomen developed the next day. 
She complained of pain in the right chest, and auscultation revealed 
an area of fibrinous pleurisy. These symptoms gradually disappeared, 
the temperature falling to normal on the twenty-fifth postoperative day. 
Pelvic examination during this period showed a right parametritis. Re- 
peated cervical cultures were positive for hemolytic streptococcus until 
shortly before discharge. Two days after her operation, her serum was 
found to contain large amounts of antifibrinolytic substance.2 As a 
complicating feature this patient had rheumatic heart disease with 
mitral stenosis. She was discharged on the thirty-eighth day with a 
residual parametritis, and has remained well, having paid several visits 
to the follow-up elinie. 


This summarizes a case in which the hemolytic streptococcus was the 
infecting organism, in all likelihood having been introduced during the 
attempt to produce abortion. This localized infection had resulted in the 
production of a defense mechanism, as evidenced, in part, by the pro- 
duction of antifibrinolytic substance in her serum. Nevertheless, curet- 
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tage apparently resulted in widespread dissemination of the organisms, 
which, however, were localized and disposed of upon their arrival in 
other tissues. The peritoneal, pleural, and parametrial reactions bear 
witness to this, as well as the failure to demonstrate septicemia. This 
patient was doubly fortunate in that she, a subject of rheumatic heart 
disease, was vulnerable to the establishment of bacterial endocarditis. 

Rapidly spreading infections characterized by early septicemia or 
peritonitis, or both, can be more briefly summarized. After searching 
the records of the obstetric and gynecologic service at Bellevue Hospital 
from Jan. 1, 1938, to June 1, 1936, twelve such cases with septicemia 
were found. Ten of these resulted fatally, a mortality of 831% per cent. 
Only two recovered after a prolonged course of severe illness. 


Treatment during this period was purely palliative and consisted in 
absolute bed rest, an adequate supply of fluids and food, and repeated 
transfusions. Surgical procedures in the presence of such an infection 
were contraindicated except for the drainage of localized abscesses. 


The report by Colebrook and his associates? in June, 1936, on the use 
of sulfanilamide in patients suffering from this type of infection aroused 
immediate interest throughout the world. Having secured an ample 
supply of the drug, a careful search was made at Bellevue Hospital for 
patients suffering from severe hemolytie streptococcus infections fol- 
lowing abortion or delivery; none were encountered until the winter of 
1938, and since then a few cases have been observed each year, the ma- 
jority in 1940. Only one such patient has been found on the obstetric 
wards. She died after a prolonged post-partum septic course, showing 
a blood culture positive for the hemolytic streptococcus as a terminal 
event. Repeated efforts, during the course of her illness, failed to dem- 
onstrate this organism in the genital tract. She failed to respond to 
chemotherapy. Since this case does not fall into the general pattern 
and is not clearly understood, it will not be included among those to 
be reported. Aside from this case about ten mild infections by the 
hemolytic streptococcus have been observed on the obstetric service. All 
have been isolated and some treated with sulfanilamide. When so 
treated, the organisms disappeared rapidly from the genital tract. 
During this period, preventive methods have been in force, aimed prin- 
cipally at a reduction of such infections. It could be said that their low 
incidence on the obstetric service was entirely the result of such pre- 
ventive methods, but knowing the rarity of such infections throughout 
the past five years, this statement would not be justified. 


The thirteen severe localized or spreading hemolytic streptococcus 
infections to be reported have all been observed on the gynecologic 
service since 1938. While only a small group, it has been considered 
worth describing because this type of infection has been seen but rarely 
in New York City during the past five years. The number of cases 
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does not lend itself to statistical analysis. The histories will be briefly 
summarized in chronologic order, since during this period the method 
of treatment underwent gradual evolution. Each ease is illustrated by 
a chart showing the temperature, cultural results, the daily and total 
dosage of sulfanilamide, and the additional forms of therapy used. The 
frequency with which the drug was administered will be noted in the 


summaries. 
1938 
DAY OF MONTH 471819 i [14 [iG [17 [18 [19 [20/21 [22] 2324/25 |26|27 
DAY OF ILLNESS [12 [13 [14/15 [IG [17 [1819 
+2 
F 
103 4 42 
lo2 4% 
x Ny 1s 
98 
97° 
CERVIX + | + + ° 
CULTURES 81000 = 
SULFANILAMIDE 
; — 26 am. 
BLOOD EXAM. W. B.C. Hg . RBC. 
FEB. 7 | 15,050 - 76 % | 80% | 3.65 m. 
| 13,350 842 
13,500 84 80 % 4.64 m. 
"15 | 15,350 - 772 


Fig. 1.—Case 1. 


Case 1—A. G., a 34-year-old, married, white woman, gravida vii, 
para ii, was admitted on Feb. 7, 1938, in the third month of pregnancy, 
complaining of lower abdominal pain, backache, chills, and fever of two 
days’ duration, and of vaginal bleeding for twenty-four hours. She 
denied attempts to induce abortion in the present instance, admitting 
successful efforts in three of her previous pregnancies. 

Examination showed her uterus to be enlarged to the size of a three 
months’ pregnancy, the cervix being soft, closed, with a bloody dis- 
charge. A cervical culture was reported the following day as showing 
100 per cent hemolytic streptococcus. The blood culture was reported 
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negative. Sulfanilamide therapy was commended (t.i.d.) and repeated 
doses of pituitrin were administered in an effort to empty the uterus. 
Forty-eight hours later, placental fragments, still retained in the uterus, 
were evacuated by curettage. Cyanosis became very pronounced on the 
sixth day of treatment, so sulfanilamide was discontinued. Negative 
blood and cervical cultures were obtained the following day. She was 
discharged on the twenty-first day with normal pelvie findings. 


MARCH 1938 
DAY OF MONTH 13714 115 [1G 17 [19 21 | 22 125429) 
DAY OF ILLNESS | [lolli [le [15 [I7|18 
MV.- TEMP] el of 
lo2 
EEE 
100-444 
994-14 2 
98 
CERVIX +] + + 
CULTURES 
SULFANILAMIDE 
31 gm. 
BLOOD EXAM. W.B.C. R.B.C. Hg 
MARCH |! 27,000 88% 
21,000 90% | 4.08m. 
9,200 847% | 4.01 m. 100 


Fig. 2.—Case 2. 


Cask 2.—M. V., a 27-year-old, married, white woman, gravida vi, 
para il, was admitted on March 11, 1938, in the third month of preg- 
naney, complaining of slight vaginal bleeding for eight weeks. In- 
creased bleeding followed by the passage of the ovum had occurred 
twenty-four hours before, after which she began to have chills and fever. 
Her three previous abortions were said to have been spontaneous. 

Examination on admission showed the patient to be acutely ill, tender- 
ness being present in the lower abdomen. Pelvic examination showed 
a patulous cervix with slight bleeding. Because of marked parametrial 
tenderness and thickening the uterus could not be defined clearly. 
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Cervical culture was reported the following day as showing 100 per 
cent hemolytic streptococcus. The blood culture was reported negative. 
Sulfanilamide therapy was instituted (t.i.d.) and, in addition, repeated 
doses of pituitrin were given. Negative cervical cultures were obtained 
on the eleventh day of treatment. She was discharged on the sixteenth 
day with normal pelvic findings except for slight uterine bleeding. Three 
days later she was admitted because of more profuse bleeding. After 
obtaining negative cervical cultures, a small fragment of placenta was 
removed from the uterus by curettage. Two days later she was dis- 
charged after a normal postoperative course. 


MARCH 1938 APRIL 1938 
DAY OF MONTH | [2 
DAY OF ILLNESS 71/8) 9) 10] 11] 12 113/14 IS [IG 
EL Autor sy Findings - 
104 | General Sepsis. 
Thrombophlebitis of right 
~ 
| 
97° Lt | | | | | 
CERVIX | + + 
SULFANILAMIDE 
— 33 9m. 
— I I 
BLOOD EXAM. W.BC. RBC. Hg 
MARCH 27 9000 82% | 382m. 88 Z% 
3| 14,400 5.00m. 84-7 
APRIL 2 4.22m. 80 % 


Fig. 3.—Case 3. 


Case 3.—M. G., a 36-year-old, married, white woman, gravida ix, 
para v, was admitted on March 22, 1938, in the second month of her 
pregnancy, complaining of vaginal bleeding, chills, and fever for thirty- 
six hours. She admitted three self-induced abortions, and had intro- 
duced a hard rubber catheter into the cervix on two occasions about 
ten days previous to admission. She appeared acutely ill, with a 
distended abdomen, and tenderness to pressure over the pelvic brim. 
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The uterus was soft, enlarged, and movable. The adnexa and para- 
metrium were negative except for tenderness. Culture from the cervix 
was reported on the following day as showing 100 per cent hemolytic 
streptococcus. The blood culture was positive. Sulfanilamide therapy 
was commenced (t.i.d.). After twenty-four hours it was necessary to 
resort to the parenteral route because of uncontrollable vomiting. Re- 
peated doses of pituitrin failed to cause expulsion of the sac; this was 
removed by curettage forty-eight hours after the initiation of chemo- 
therapy. 


APRIL 1938 
DAY OF MONTH 12 {13/14/15 {16 [17 | 19 [21 23 |24|25|26 
DAY OF ILLNESS 7 18/9 lO 13 14 115 
lose 
TP |: NI AUTOPSY =~ 
104 General. Peritonitis. 
103 Endocarditis-Tricuspid valve, 
Ji 
99 
98.6 
CERVIX + 
CULTURES BLOOD yr 
SULFANILAMIDE 3 
—> 22.5 4m. 
BLOOD EXAM. W.B.C. Hg RBC. 
APRIL 12 | 12,000 49% | 80% 
"14 349 m. 
" 18} 19350 80% 


Fig. 4.—Case 4. 


Her course continued uninfluenced by treatment, marked by high 
fever, and uncontrollable vomiting until her death on the ninth day. 
The main findings at autopsy are noted on the chart. 


Case 4.—A. P., a 25-year-old, married, white woman, gravida vii, 
para iv, was admitted during the third month of pregnancy on April 11, 
1938, complaining of chills and fever for two weeks, and vaginal bleeding 
for ten days. 
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On examination she appeared acutely ill; the abdomen was distended 
and tender. Pelvic examination showed the cervix firm, closed, with 
a slight bloody discharge. Extensive parametritis was present so that 
the uterus could not be outlined. Cervical culture was reported the fol- 
lowing day as showing 100 per cent hemolytic streptococcus. Blood 
cultures were later reported as positive. Sulfanilamide was given first 
by the oral route (t.i.d.) but later the parenteral route had to be adopted 


APRIL 1939 
DAY OF MONTH 9 {14115 [16] 17 18] 19 20) 21 | 22] 25124125 |26 |27/28)29 
DAY OF ILLNESS | 12) 13 | 14)15} 16) 17 118 19 
RA TEMP EEE EELS EELS Ta 
97: | 
CERVIX +|+ + ° 
SULFANILAMIDE 
4 34.5 gm. 
BLOOD EXAM. W.B.C. RB.C. Hg 
APRIL!0 5,000 68% 4.10 90 % 
4.29 m. 70 % 
6,550 
"16 3.50 m. 80 7 
6,000 65% 4.00 m. 80 % 
8,100 68 7. 3.50 75 


Fig. 5.—Case 5. 


because of vomiting and delirium. The latter symptom made it neces- 
sary to transfer her to the psychiatric service. In spite of treatment 
her course continued unchanged, marked by evidence of general 
peritonitis, delirium, and high fever until her death on the eighth day. 
The main findings at autopsy are noted on her chart. 


Case 5.—R. A., a 35-year-old, married, white woman, gravida iii, para 
iii, was admitted as a post-partum patient on April 7, 1939. Forty- 
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eight hours before, she had begun to suffer from sore throat, fever, 
and infraorbital swelling, and, the day before, she had completed at 
home a normal labor and delivery at term. 

Examination showed her to be acutely ill, facial erysipelas and acute 
pharyngitis being present. The corpus uteri rose to about 6 em. above 
the symphysis, was firm and slightly tender on the right side. The cervix 
was soft and patulous, the right parametrium being thickened and 
tender. Cervical culture was reported the following day as strongly 
positive for hemolytie streptococcus, the blood culture also being positive. 
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Fig. 6.—Case 6. 


Sulfanilamide therapy was commenced (t.i.d.) and rapid improvement 
took place. A secondary rise of fever on the eleventh day stopped 
abruptly following the discontinuation of treatment. Two blood cultures 
had been negative and negative cervical cultures were obtained the fol- 
lowing day. She was discharged on the twenty-sixth day with normal 
pelvie findings. 


CaskE 6.—S. C., a 24-year-old, married, white female, gravida vi, para 
v, was admitted on Dee. 10, 1939, in the tenth week of pregnancy, com- 
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plaining of lower abdominal pain, chills and fever, and vaginal bleeding 
of five days’ duration. She appeared acutely ill with a slightly distended 
abdomen. 

Pelvic examination showed a soft, patulous cervix with a slight bloody 
discharge. The corpus was soft, sounded, and enlarged to the size of 
an eight weeks’ pregnancy. Cervical culture was reported the follow- 
ing day as showing 75 per cent hemolytic streptococcus ; the blood culture 
later being reported as positive. Sulfanilamide every four hours day 
and night was ordered and repeated doses of pituitrin were given in an 
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Fig. 7.—Case 7. 

effort to empty the uterus. No results being obtained by the latter 
treatment, the uterus was evacuated by curettage forty-eight hours later. 
Cervical and blood cultures being reported negative on the fourth day 
of treatment, chemotherapy was discontinued on the sixth. The patient 
was discharged on the ninth day with normal pelvic findings. 

Case 7.—B. K., a 36-year-old, married, white, female, gravida x, para 
i, was admitted on Feb. 1, 1940, complaining of vaginal bleeding, fever, 
and chills in the second month of pregnancy. She admitted inducing 
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abortion in five other pregnancies at the second month, and two days be- 
fore admission had introduced a catheter into the cervix. 

Examination showed her to be acutely ill. The abdomen was soft and 
not tender. Pelvie examination showed a patulous cervix with a bloody 
discharge; the corpus uteri was soft, rounded, and about the size of an 
eight weeks’ gestation. The parametrium and adnexa were negative. 
Cervical cultures were reported as strongly positive for hemolytic strep- 
tocoecus (Group A), the blood culture later being reported as positive. 
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Fig. 8.—Case 8. 


Sulfanilamide therapy (every four hours day and night) was begun 
and repeated doses of pituitrin were administered. Not having expelled 
the ovum in forty-eight hours, it was removed by curettage. Rapid im- 
provement followed, the blood culture quickly becoming negative, and 
negative cervical cultures being obtained on the eighth day of treatment. 
Abscesses developed at the site of the pituitrin injections, four of which 
were drained, showing hemolytic streptococcus. Patient was discharged 
on the eighteenth day, returning two days later for the drainage of a 
fifth abscess, which was found to be sterile. 
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Case 8.—C. D., a 38-year-old, married, white female, gravida iv, para 
ii, was admitted on Feb. 20, 1940, in the tenth week of pregnancy, com- 
plaining of vaginal bleeding, for which she had been packed at home by 
a physician. She did not appear to be acutely ill. The abdomen was 
normal. 

On pelvic examination the cervix was soft, patulous, and showed a 
bloody discharge. The corpus uteri was anterior, soft, and enlarged 
to the size of a ten weeks’ pregnancy. The adnexa and parametrium 
were negative. The cervical culture was reported on the following day 
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Fig. 9.—Case 9. 


as showing 100 per cent hemolytic streptococcus, but chemotherapy was 
postponed because of lack of fever. When this appeared three days 
after admission, sulfanilamide was ordered (every four hours day and 
night). The blood culture was negative. Repeated doses of pituitrin 
failed to evacuate the ovum, so it was removed by curettage twenty- 
four hours later. Negative cervical cultures were obtained on the fourth 
day of treatment, which was stopped on the sixth day because of a sec- 
ondary rise of fever. This promptly disappeared after discontinu- 
ing the drug. She was discharged on the fourteenth day with normal 
pelvie findings. 
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Case 9.—M. M., a 19-year-old married, white woman, gravida iii, para 
iii, was admitted on March 3, 1940, four days after a spontaneous, pre- 
mature labor and delivery at home, complaining of lower abdominal 
pain, chills, and fever. She appeared acutely ill with tenderness over 
the lower abdomen. 
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Fig. 10.—Case 10. 


Pelvic examination showed a patulous cervix; the corpus uteri was 
enlarged, slightly tender, firm, and reached a point about 5 em. above 
the symphysis. The adnexa and parametrium were negative. The 
cervical culture was reported the following day as showing 100 per cent 
hemolytic streptococcus. Blood cultures were negative. Sulfanilamide 
therapy was ordered (every four hours day and night). Rapid improve- 
ment ensued, negative cervical cultures being obtained on the sixth 
day of treatment. Patient was discharged on the ninth day with nor- 
mal pelvic findings. 


Case 10.—Mrs. B. B., a 27-year-old, married, white woman, gravida iv, 
para ii, was admitted on May 11, 1940, in the second month of preg- 
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naney, complaining of vaginal bleeding and lower abdominal cramps 
of several days’ duration. She appeared acutely ill, and tenderness 
was present in the lower abdomen. 

On pelvic examination the cervix was found to be soft and patulous 
with a bloody discharge; the corpus uteri was about the size of a ten 
to twelve weeks’ pregnancy. No parametritis was present but slight 
tenderness was noted. Cervical culture was reported as showing 100 
per cent hemolytic streptococcus. The blood culture was negative. 
Sulfanilamide therapy was begun forty-eight hours after admission 
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Fig. 11.—Case 11. 


(every four hours day and night). Repeated injection of pituitrin fail- 
ing to evacuate the ovum, this was accomplished by curettage on the fifth 
day. Rapid improvement followed, negative cultures being obtained on 
the sixth day. Fever, however, instead of decreasing reached higher 
levels but promptly disappeared on discontinuing chemotherapy. 

The patient was discharged on the fifteenth day with normal pelvie 
findings. Four days after discharge she was readmitted with lobar 
pneumonia (Type II pneumococecus) and made a rapid recovery, being 
treated with sulfathiazole, 
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CasE 11.—W. B., a 25-year-old, colored female, was admitted on May 
24, 1940, because of her previous history, to the tuberculosis service, 
despite her complaint of severe lower abdominal pain, fever, and vaginal 
bleeding, which occurred suddenly after three months’ amenorrhea. 
After twenty-four hours she was transferred to gynecologic service. 
She was acutely ill, the abdomen showing every clinical evidence of gen- 
eral peritonitis. 
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Fig. 12.—Case 12. 


On pelvic examination the cervix was closed with a bloody discharge ; 
the corpus uteri was enlarged to the size of a six to eight weeks’ gesta- 
tion. Extensive bilateral parametrial thickening and tenderness were 
present. The cervical culture was reported the following day as strongly 
positive for hemolytic streptococcus (Group A), the blood culture being 
reported as positive. Sulfanilamide therapy by the parenteral route 
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(every four hours for 6 doses) was commenced. In forty-eight hours, 
because of clinical improvement, the oral route was adopted. Blood and 
cervical cultures became negative by the sixth day of treatment. Fever 
continued to be present, apparently because of a tender, indurated 
swelling in the right antecubital fossa at the site of an infusion. This 
area was drained on the twenty-first day, following which her tem- 
perature fell to normal. At this time sulfapyridine was substituted for 
a few days because the character of the pus suggested a staphylococcus 
infection. When the culture showed hemolytic streptococcus, small doses 
of sulfanilamide were resumed for about two weeks until the drainage 
tract became sterile. Patient was discharged on the thirty-seventh day, 
at which time slight parametrial thickening was the only abnormal 
finding. 
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Fig. 13.—Case 13. 


Case 12.—MeM., a 22-year-old, single, colored woman, gravida v, para 
ii, was admitted on Dee. 12, 1940, complaining of pain in the lower ab- 
domen and vaginal bleeding of twenty-four hours’ duration, occurring 
at the tenth week of pregnancy. She was not acutely ill at first, within 
twenty-four hours fever rose to 105° F. and pulse to 140. Moderate 
lower abdominal tenderness was present. 

Pelvic examination showed a cervix which was soft and patulous; 
the corpus uteri was enlarged to the size of a three months’ pregnancy. 
The cervical culture was reported on the following day as strongly pos- 
itive for hemolytic streptococcus (Group A). The blood culture also 
proved positive. Sulfanilamide therapy was instituted (every four 
hours day and night). Repeated doses of ergotrate failing to completely 
evacuate the ovum, the placental remnants were removed by curettage 
in forty-eight hours. Blood cultures rapidly became negative, the 
cervical culture becoming negative on the seventh day of treatment. 


Patient was discharged on the eighteenth day with normal pelvic 
findings. 
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Case 13.—A. J., a 15-year-old, single, colored girl, gravida i, para 0, 
was admitted on Feb. 4, 1941, because of vaginal bleeding and lower 
abdominal pain of thirty-six hours’ duration, following the induction 
of abortion at the sixteenth week of pregnancy. The fetus and placenta 
had been expelled eighteen hours before admission. She was acutely 
ill, the abdomen showing every clinical evidence of general peritonitis. 

Pelvic examination showed a soft, closed cervix with a bloody dis- 
charge, the corpus uteri could not be made. out, and induration with 
tenderness was present in the right parametrium. Cervical culture 
was reported the following day as showing 100 per cent hemolytic strep- 
tococcus (Group A). Blood cultures were negative. Sulfanilamide 
(every four hours day and night) was given by the parenteral route. 
Marked improvement took place, so that on the fifth day the oral route 
could be used, and, on the seventh day chemotherapy was discontinued 
because of negative cervical cultures. Negative blood cultures had been 
obtained previously. Blood level readings (performed in two labora- 
tories) were unexplainably low during this time. Although nausea, 
vomiting, pain, and abdominal rigidity disappeared, fever persisted, and 
distention progressively increased to a point at which respirations were 
embarrassed. On the eighth day fluid could be demonstrated in the 
abdomen, mainly on the left side. On.the tenth day 1,250 c.c. of sterile, 
dark amber fluid, containing fibrin and leucocytes, was removed by 
paracentesis under local anesthesia. It showed a sulfanilamide level 
of 0.7 mg. per 100 c.c., possibly due to the novocain used in the pro- 
cedure. Four days later a second paracentesis was performed, because 
of rapid re-accumulation of fluid, with the removal of 1,250 cc. of a 
similar fluid. Sixteen days later, a third paracentesis was performed, 
1,650 ¢.e. of sterile fluid, containing a much larger proportion of fibrin 
and leucocytes, being obtained. Meanwhile fever had diminished and 
patient was allowed out of bed. Two weeks later, because of re-accumu- 
lation of fluid, incision and drainage of a large loculated space in left 
lumbar gutter resulted in the removal of a large quantity of sterile, 
thick, cloudy fluid containing large masses of fibrin. Drainage gradu- 
ally ceased and she was discharged on the sixty-fourth day, still showing 
slight parametrial thickening. 

Patient was seen one month later, when the pelvic and abdominal 
findings were normal, and she has remained well. 


DISCUSSION 


Several points deserve emphasis in the discussion of this small series. 
It is self-evident that this type of infection is uncommon at the present 
time. All of the cases mentioned, both those observed before and after 
1936, oceurred between early November and late May, the season when 
such infections are common elsewhere in the human body. Eleven of 
them occurred in patients suffering from abortion, «some of them ad- 
mittedly, and all of them presumably, induced. The remaining two 
represent infections occurring in post-partum patients, who delivered 
normally at home. In one of these the mother developed an extra- 
genital hemolytic streptococcus infection before delivery (Case 5). The 
circumstantial evidence in this group as a whole bears out strongly the 
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present belief* that such organisms are conveyed to the parturient geni- 
tal tract from some extragenital septic focus. 

Bacteriologic diagnosis was the main basis for treatment in this 
group, and was made, in all cases, within twenty-four hours of admis- 
sion to the gynecologic service. Cervical cultures on blood agar plates 
were taken on all cases of abortion with fever or suspected infection en- 
countered during this period. The plates were immediately placed in 
a small incubator on the ward and read grossly in fifteen to twenty 
hours, thus avoiding the delay inherent in the transfer of such cultures 
to a central laboratory. The finding of predominant fine colonies with 
a wide zone of hemolysis was considered presumptive evidence of the 
hemolytie streptococcus. If, in addition, the patient showed clinical 
evidence that a severe infection was present, chemotherapy was immedi- 
ately instituted. The plates were then sent to the bacteriologie lab- 
oratory for more exact study, and, sometimes, for classification of the 
organism. 

Sulfanilamide was used throughout this series, because these infections 
were rare, and it was considered desirable to learn the effect of one agent 
before utilizing others. It is gratifying to note that some observers still 
consider this drug to be the most valuable of the sulfonamides in the 
treatment of hemolytic streptococcus infections.* ® At first relatively 
small doses were administered three times a day, mainly because of 
fear of toxic effects. Treatment was stopped for rather harmless mani- 
festations, such as cyanosis. During this period the only two failures 
occurred (Cases 3 and 4). While there may be criticism of the inade- 
quate chemotherapy received by the latter patients, it is to be noted that 
one of them was sick with fever for two weeks before admission and that 
both presented thrombotic lesions at autopsy which are notoriously re- 
sistant to chemotherapy. 

Beginning in 1939, largely because of the pharmacologic investiga- 
tions of Marshall’ and his associates, the drug was given six times a 
day at four-hour intervals, and, losing fear of the toxic effects, in gradu- 
ally increasing quantities. During the past year, 12 Gm. a day have 
been given to patients with septicemia and, after forty-eight to seventy- 
two hours, the dosage has been gradually diminished. In severe local 
infections, the initial dose often has been smaller, consisting of 8 Gm., 
this quantity being diminished after forty-eight to seventy-two hours. 
These doses may appear large, but it must be borne in mind that many 
of these patients were desperate cases, in whom early and continued high 
concentration of the drug was important in the treatment of the disease. 
Serious toxic effects have not been noted, although they are to be ex- 
pected in the future. One can discount the occasional occurrence of 
an idiosynerasy to the drug, particularly in patients with septicemia, 
in whom the mortality, if untreated, is 8844 per cent. 
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Many of these patients have had unpleasant side reactions, such as 
cyanosis, mental confusion, and nausea which proved merely transitory 
phenomena limited to the period of treatment. A pronounced leucopenia 
was observed only in one patient (Case 12). In most patients an anemia 
appeared. Whether this was due to the infection, or to the drug, is un- 
known but in all likelihood both factors played a part. This complica- 
tion was successfully combated by transfusion, repeated as often as was 
indicated. 

The oral route of medication was used wherever possible. When this 
route was made inefficient by vomiting, sodium sulfanilamide (5 per 
cent) was administered by the parenteral routes, the oral route being 
resumed as soon as it became practical. Equal doses of bicarbonate of 
soda have been given with the drug, because it was felt that this les- 
sened the gastric disturbances, which sometimes accompany its use. 
In the latter part of the series, all forms of treatment involving pune- 
ture wounds by needles were reduced to a minimum, particularly when 
septicemia was present, because of the secondary abscesses occurring in 
Cases 7 and 11. In the latter case, the abscess in the antecubital fossa 
was far more troublesome than the primary uterine infection. 


It was found that surgical evacuation of the uterus could be per- 
formed with relative safety after adequate sulfanilamide therapy had 
been in force for forty-eight hours (Cases 1, 5, 7, 10, and 12). It is 
believed that this procedure, when indicated by retention of placental 
fragments, is of importance in the early elimination of organisms from 
the uterus. Such a procedure was carried out in one of the fatal cases 
(Case 3) but, bearing in mind the chemotherapy which may have been 
inadequate and the findings at autopsy, it seems doubtful that the op- 
eration was necessarily related to the outcome. 


It is to be regretted that blood levels were not carried out in all of 
these patients during treatment. However, the blood level in Case 12 
certainly appears adequate, while those obtained in Case 13 are un- 
explainably low in spite of what appears to be a very ample dose of the 
drug. Such readings, during the use of a drug as uniformly absorbed 
as sulfanilamide, appear to be more of academic interest than of prac- 
tical value in carrying out the treatment. 


During the early part of the series treatment was continued, often 
with diminished doses until fever dropped to normal. Among those 
patients were three (Cases 5, 8, and 10) who developed secondary eleva- 
tions of temperature, which promptly disappeared once chemotherapy 
was abandoned. These were all believed to be examples of drug fever. 
In all three, negative blood and cervical cultures had been obtained be- 
fore the secondary fever occurred. <A study of this series suggested that 
chemotherapy might be stopped on the basis of a negative culture from 
the cervix. As a precautionary measure, two successive negative 
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cultures might be required. In no instance did a cervical culture be- 
come positive after chemotherapy was discontinued. It is believed that 
evidence of bacteriologic cure is a much more efficient gauge for the 
length of treatment than the disappearance of fever. This was witnessed 
in the patient in Case 13, who continued to run a fever for twenty-three 
days after chemotherapy was discontinued, in spite of the fact that re- 
peated cultures from blood, cervix, and peritoneal fluid failed to dem- 
onstrate organisms. 

The result of chemotherapy, aided by the above-mentioned medical 
and surgical procedures, has been excellent except in the fatal cases 
(Cases 3 and 4). In the others, evidence of septicemia, when present, 
rapidly disappeared; the cervical cultures became negative in about a 
week except in Cases 2 and 6, in both of which organisms could be 
demonstrated for a somewhat longer period of time. It was felt that the 
fact that Case 2 was an unrecognized incomplete abortion might ex- 
plain the persistence of uterine organisms. The late development of 
septicemia was conspicuous by its absence. Parametritis, except when 
present on the initial examination, has been absent. When present on 
admission, it has disappeared rapidly, the findings on almost all these 
patients being normal at discharge. 

Among 13 patients, there were 2 deaths, a mortality of 15.4 per cent. 
However, if one merely considers the eight patients with septicemia 
or general peritonitis, or both, the mortality is 25 per cent. The latter 
group is comparable with the 12 cases seen prior to June, 1936, when 
chemotherapy was not available, with a mortality of 8314 per cent. 
This is a tremendous improvement which, it is hoped, may be made still 
better in the future. 

Before closing, it seems worth while to call attention to the fact that 
chemotherapy may so alter the course of disease as to produce the un- 
usual clinical picture observed in Case 13. Here, in spite of every evi- 
dence that a bacteriologic cure had been obtained, surgical drainage 
became necessary to eliminate a recurring localized peritoneal exudate. 
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A COMPARATIVE STUDY OF TUBAL INSUFFLATION AND 
LIPIODOL INJECTION IN STERILITY 


Davip FEINER, M.D., Brookiyn, N. Y. 


HAVE endeavored in the following article to present comparison of 

the indications, merits, and relative morbidities attending tubal in- 
suffation and uterosalpingography. As an actual fact, however, the 
question is not so much one of preference between the two methods, as 
of defining the place for each in the diagnosis and therapy of female 
sterility. The results of personal experience.in the use of these pro- 
cedures in 706 patients are presented. Included are two deaths, one 
following each procedure. 


One of the most valuable additions to the diagnostic armamentarium 
of the gynecologist in recent years was made in 1920, when Rubin’ pub- 
lished his first observations on the nonoperative determination of the 
patency of the Fallopian tubes by means of intrauterine inflation with 
oxygen and the production of an artificial pneumoperitoneum. Since 
then, the principles suggested by Rubin have become more widely 
adopted in the investigation of female sterility and diseased conditions 
of the Fallopian tubes; and, from having at first purely diagnostic 
significance, it has come later to be recognized as possessing definite 
therapeutic value. Considerable variation and modification have taken 
place in the technique of the procedure since it was first proposed by 
Rubin. 

During the same period, uterosalpingography was developed and soon 
rivaled the use of tubal insufflation. W. H. Carey,? in 1913, first pro- 
posed and described a method of testing the pateney of the Fallopian 
tubes by the use of collargol and the subsequent roentgenologie demon- 
stration of its presence in the peritoneal cavity. 

Simultaneously with Carey, Rubin experimented with collargol solu- 
tion and later other radiopaque media to demonstrate the patency or 
obstruction of the Fallopian tubes. Kennedy,* in 1923, used a 20 per 
cent solution of sodium iodide for the same purpose. 

In 1921, C. Heuser* recommended the use of lipiodol and soon after 
others confirmed the advantages of this solution. At present, lipiodol 
has displaced other media in the x-ray visualization of the lumina of the 
uterus and tubes. 


Of the two procedures, gas insufflation is the simpler and less ex- 
pensive. Further, carbon dioxide is completely and harmlessly absorbed 
within a few hours. On the other hand, in the author’s personal ex- 
perience, as well as will be later indicated by review of the literature, 
lipiodol has been shown to remain for months and even years in the 
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peritoneal cavity or in the lumen of the tubes. There has been a con- 
siderable difference of opinion as to the harmfulness or innocuousness 
of residual lipiodol. This oil, although usually nonirritating, is a foreign 
body and may produce foreign body reaction in the tissues. 


Among the advantages claimed for insufflation are: (1) It seems 
logical to assume that kinking of the tubes may be corrected by the 
forcible passage of gas through them; (2) Isthmospasm may be over- 
come; (3) Stricture of the tubes may be forcibly stretched ; (4) Fimbrial 
adhesions may be broken up. 


MORTALITY 


One of the most serious, though fortunately very rare hazards of 
tubal insufflation is the possibility of air embolism and sudden death. 
Among the fatal cases which have been reported, are the following: 


Case 1.—(G. L. Moench.®) Rubin test: Tubes found closed. A dila- 
tation and curettage immediately was performed under light anesthesia, 
during which the patient suddenly collapsed and died in a few minutes 
without any apparent cause, since the heart, lungs and kidneys had been 
found surgically competent. Autopsy a few hours later showed: Heart 
normal, except that the right heart contained numerous gas bubbles 
which were also present in the inferior vena cava. Genital organs were 
normal except for the right tube which contained blood and gas bub- 
bles. Cause of death: Embolism due to gas insufflation followed by 
dilatation and curettage. The important contributing factor to this 
death was the curettage which was definitely contraindicated following 
gas insufflation. 


Case 2.—(G. L. Moench.>) Heart and lungs were normal ; gynecologic 
examination was negative. “Tubal insufflation was performed using 
oxygen. Patency was established with a pressure of 200 mm. of mercury. 
Following the flow of gas, the patient suddenly collapsed and died in a 
few minutes. Autopsy: Upon opening the abdomen, escape of gas oc- 
curred, and the eavity was found filled with turbid yellowish fluid. A 
small tear was found in a loop of small intestines in the pelvis. The 
Fallopian tubes appeared normal. <A small red spot was found on the 
posterior surface of the uterus. The veins on the posterior surface of 
the left ventricle contained small gas bubbles. Anatomie diagnosis: 
(1) Gas in veins of heart, and gas in abdomen; (2) perforation of small 
intestines; (3) perforation of uterus (?). Cause of death: Postop- 
erative shock following oxygen insufflation. 


Case 3.—(J. H. Dibble et al.°). Patient, age 41 years, had primary 
sterility ; pelvic examination was negative. During a tubal insufflation 
with gas at level of 150 to 200 mm. of mercury; total volume of air used, 
150 ¢.e.; patient suddenly became cyanosed and respirations ceased. The 
heart was beating rapidly but feebly. Death occurred within four min- 
utes in spite of cardiac stimulants and artificial respiration. Autopsy 
findings: Uterine veins, inferior vena cava, right auricle and ventricle, 
pulmonary artery, and its main branches were all filled with air bub- 
bles. Death was attributed to air embolism. These authors have dis- 
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eussed the mechanism of death from air embolism in a most compre- 
hensive fashion and have surveyed the literature on the subject. 


Case 4.—(O. P. Mansfield and A. Dubits.7) This was a ease of fatal 
air embolism following pertubation. Mansfield and Dubits attribute the 
fatality to the presence of an undiagnosed tuberculous endometritis. 
The caseous tissue yielded under the pressure of the air and permitted 
its entrance into a vein. 


CasE 5.—Weitzman® reported a similar mortality following tubal in- 
sufflation. During the test, the patient developed a convulsive seizure, 
with gradual onset of coma. Autopsy diagnosis: Air embolism. 


Rubin has emphasized that air embolism is best prevented by rigidly 
avoiding the test during the premenstrual period, when the endometrium 
is in a congested state, or when uterine bleeding of any form is oc- 
curring. Further reasons for avoiding this bleeding state are the risk 
of blowing detached fragments of endometrium along the tube with sub- 
sequent danger of endometriosis. There is also the possibility that the 
premenstrual swelling of the endometrium might be of such degree as 
to hinder the passage of gas into the tubal ostia and produce a condition 
resembling tubal obstruction. Rubin has indicated that 200 mm. of 
mereury is to be regarded as the upper limit of safety to avoid the 
danger of tubal rupture. Ferguson® reports a case in which with the 
patient under anesthesia and the abdomen opened, air was deliberately: 
injected into a hydrosalpinx. He observed a rupture of the tube at 
a pressure of 250 mm. of mercury. 


MORBIDITY FOLLOWING TUBAL INSUFFLATION { 
4 


A survey of the literature has revealed the following reports on cases 
of insufflation and salpingography (Table I). ‘f 


TABLE I i 

PELVIC IRR 

TR ITATION OR 

AUTHOR NO. CASES INFECTION i 
SLIGHT | SEVERE SLIGHT SEVERE i 

Rongy1° 400 | 4 
Rubin11 3600 3 ti 
Mayer12 406 1 
Feiner 541 3 Hi 


Loomis'*® reported no morbidity in 732 cases, and Goodall'* in 500 
eases. Thus, in a total of 6,183 cases of tubal insufflation, syneope was 
noted in 35, an incidence of 0.6 per cent; and pelvic irritation or infee- 
tion in 8, an incidence of 0.1 per cent. These figures indicate the 
scarcity of complication. Actually, as can be seen from Table I, se- 
vere morbidity of any type was seen in only 5 patients in the entire 
group, a frequency of less than one in one thousand. 


| 
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MORBIDITY AND MORTALITY FOLLOWING UTEROSALPINGOGRAPHY 


There is evidence of greater mortality and morbidity following utero- 
salpingography than following tubal insufflation. The literature is re- 
plete with reports of initiated or reactivated pelvic inflammation. Many 
authors have carefully studied the gross and microscopic changes induced 
by this procedure, and others have noted evidence of uterovenous reflux 
of lipiodol. Some animal experimentation has also been done. The 
most important of these reports and studies are shown in Table II. 


TABLE II. Petvic INFLAMMATION AND DEATH FOLLOWING UTEROSALPINGOGRAPHY 


| CHRONIC | 
INFLAMMATION | OVARIAN | AB- | DEATHS 
————| ABSCESS | SCESS 
MILD | SEVERE DISEASE | 
Randalls 600 | Lipiodol 3 
Rubin16 150 | Lipiodol 2 3 2 1 2 | 
Lecéne, 
Tedesco, 
and 
Beclere17 230 |Todine oil ] 
Gauss18 3,000 |Iodine oi! 13 | 9 
(collected ) 
Schultz19 8,000 |Iodine oil 27 3 
(collected ) 
Wilson20 57 | Lipiodol 1 
Schneider?21 200 | Lipiodol 1 
Schultz19 400 |Iodopin 
200 | Lipiodol 5) 
Cotte and 250 | Lipiodol 
Martin22 
Feiner 337 |Lipiodol 4 2 1 l 


Morbid reactions following the injection of iodopin or lipiodol have 
also been reported by Bisengeler,?* Odenthal,?* Hoffman,?’ Sicard,”° 
Douay,?* Brun and Cortesi,”* Schroeder and Jacobi.?° 

In the total group of 13,424 cases in the above table, pelvic inflam- 
mation was noted subsequent to uterosalpingography in 68, an in- 
cidence of 0.5 per cent, five times that for tubal insufflation. 


There is evidence to indicate the presence of contrast oil at laparotomy 
after salpingography. 


Schultz?® reports a series of 200 cases in which laparotomy was per- 
formed one to six days after salpingography. A frequent finding was 
a thin shiny film of the contrast oil on the surface of the Douglas 
peritoneum. He observed neither evidence of irritation of the latter, 
nor any fresh adhesions. Iodine-containing masses found at laparotomy 
following salpingography have been reported by Kustner,*® Lash,” and 
Ries.22, The author has had the opportunity of operating after salpin- 
gography only onee, but in this case too, gross pathologic changes due 
to the irritation of the oil were noted. This case will be described in 
some detail later. 

On the other hand, several investigators have failed to confirm these 


findings. 
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Werner-Volk** reported a series of 91 cases of laparotomy performed 
several days after hysterosalpingography. There were no structural 
changes due to the oil, and further, there were no unusual postoperative 
febrile reactions. In the vast majority of patients, the conclusions 
drawn from the roentgenogram pictures, regarding the permeability of 
the tubes and the kind and the localization of the obstruction, were 
proved to be correct. K. Wilson”? has done several abdominal opera- 
tions after the introduction of lipiodol and noted no signs of peritoneal 
irritation even though the lipiodol was still present in the pouch of 
Douglas. G. Cotte and Martin®® reported observations during many 
laparotomies in patients examined with this medium, either immediately 
afterwards, or twenty-four to forty-eight hours later, and he has never 
found any signs of inflammation or irritation of the peritoneum. 


There is only slight evidence for microscopic changes due to this pro- 
cedure. 


Rubin'® mentions three characteristic pathologie findings following 
oil injection; inspissation, foreign body giant-cell infiltration, and 
closure of the tubal lumen. He noted the lesion to be almost identical 
with that produced by gonorrhea (salpingitis nodosa) and tuberculosis, 
from which it must be differentiated. In the author’s case already al- 
luded to, similar histologic changes were noted. 

The weight of evidence, however, is against such histologic changes. 
Zimmerman and Nahmmacher** observed no evidence of changes in the 
histologic study of the epithelium lining the tubes or any evidence of oil 
rests in patent tubes. In closed tubes, changes could be found which 
antedated and had no relation to the injection. Cotte and Martin? ex- 
pressed the same opinion in the histologic examination of ten cases of 
extirpated tubes; and similar observations were reported by Jung*®* who 
also examined the uterine mucosa. Schroeder?® reported a case in which. 
microscopic examination one year after lipiodol injection revealed oil 
still present in a closed tube without causing any fresh inflammatory re- 
action. In Stoeckel’s clinic, Schultz'!® examined twelve cases for changes 
in the uterine mucous membrane. Only one case showed any endometri- 
tis and this was in connection with a subserous tumor. Schultz con- 
cluded as follows: In normal tubes the mucous membrane shows no 
change; chronically involved tubes, which are already in the healing 
stage, show no change; however, if residual inflammation is still pres- 
ent, it is very likely to be reactivated. The histologic examination of 
extirpated tubes and endometrium in a series of 91 cases of Werner- 
Volk** proved that no inflammatory reaction was present when all 
precautions as to the oil injection had been taken. 


Among the possible complications of salpingography is accidental in- 
jection of iodized oil into the uterine veins. 


Meaker** mentions two theoretical explanations: The first is a dis- 
solution of continuity of the endometrium, the result of functional 
desquamation, neoplastic change of operative trauma; second, excessive 
pressure may force oil through the epithelial layer, even though this be 
intact or normal; and third, the explanation advanced by Witwer and 
associates,*7 namely, that abnormal permeability of the endometrial 
tissue exists, as an idiosyncrasy, in a certain few women. In most eases 
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this accident appears to produce no ill effects. In a case reported by 
Meaker** and in two cases of my series, there were no disturbing re- 
actions of any kind. Similar observations have been reported by Effke- 
mann,** Witwer,*” Coventry,®® and Wang* and others. Béclére*! ob- 
served such a uterovenous reflux in a test following bilateral salpingec- 
tomy, Solal*? in the presence of an infantile uterus, Petit-Dutaillix,* 
immediately following an injection of 12 ¢.c. of iodopin. That more 
serious consequences, however, may result from this accident are shown 
by the ease reports of Hemmeler,** and Brull and: associates,*® of pul- 
monary embolism occurring within twenty-four hours following the test. 
Both patients recovered. 

Zimmerman and Nahmmacher* did a series of experiments in which 
lipiodol was injected into the tubes of laboratory animals. The only 
change they observed was the formation of oil deposits in the peritoneum. 
There was no evidence of inflammatory reaction; only fibrin, leucocytes, 
and imprisoned oil were noted. Schultz!® obtained similar findings fol- 
lowing the injection of a series of rabbits and guinea pigs with iodopin 
or lipiodol. 

CASE MATERIAL 


Seven hundred and six patients were examined by the author; 464 
were cases of primary sterility and 242 of secondary sterility. For the 
entire group, 5 were under the age of twenty years, 288 were between 
twenty and thirty years, 207 were between thirty and forty years, and 
6 were over forty years of age. The period of sterility is shown in 
Table ITI. 


TABLE III 

| PRIMARY SECONDARY TOTAL 
Under 1 year i % 32 44 76 
1 year 87 28 115 
2 to 5 years 235 115 350 
6 to 10 years 100 54 154 
Over 10 years 10 1 1] 

464 242 706 


One hundred and forty-eight patients gave a history of previous mis- 
carriages, in 54 of whom the abortion was induced. One hundred 
forty patients presented other pertinent obstetric history. The largest 
number (103) had one child previously, while 11 had two or more chil- 
dren previously. In this group, 10 gave a history of puerperal infec- 
tion. Sixteen patients were operated upon for ectopic gestation. The 
associated symptoms were principally menstrual irregularities and dys- 
menorrhea. In this group, 113 complained of irregular menses, 43 of 
oligomenorrhea, 18 of metrorrhagia, 13 of menorrhagia and 197 of dys- 
menorrhea. Dyspareunia was noted in 30 patients. There was a his- 
tory of previous pelvic inflammatory disease in 41 cases, of which 15 
were postabortal in type. 

Twenty-six per cent, or 184, gave a history of previous surgical pro- 
cedures. Appendectomy exceeded any other operation by far and was 
noted in 78 eases. 
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Constitutional defects that were considered as a possible cause for 
sterility were noted in 52 patients, 30 of whom had a past history of 
hypothyroidism, 13 of hyperthyroidism, 5 of tuberculosis, and 4 of 
diabetes. 

Endometrial biopsy was performed in 36 patients; 6 showed interval 
mucosa, and 30 gave evidence of ovulation by exhibiting the premen- 
strual secretory changes. In 30 patients the general make-up was that 
of dystrophia adiposogenitalis. 

A routine check-up of the husband revealed major contributing 
pathology in 25 per cent of the series. 

Table IV shows the data found at pelvic examination. 


TABLE IV 

Erosion of cervix 77 
Laceration of cervix 9 
Laceration of cervix and perineum 6 
Retroversion 73 
Leucorrhea, nonspecific 87 
Trichomonas 47 
Intact hymen 6 

‘ Unilateral 22 
Thickened adnexa 1 
Acute anteflexion 49 
Cervical stenosis 19 
Mucus plug 35 
Ovarian cyst 6 
Uterine fibroid 8 
Infantile uterus 37 
Marked prolapse 2 
Double uterus and vagina 3 


Various types of therapy other than insufflation given elsewhere and 
by the author are noted in Table V. 


TABLE V 
1. Dilatation of cervix 20 
2. Dilatation and stem pessary 3 
3. Cauterization of cervix 46 
4. Local tampon treatments 71 
5. Short wave treatments 56 
6. X-ray stimulation 6 
7. Dilatation and curettage and radium 2 
8. Pessary 11 
9. Dilatation and curettage 11 
10. Excision of vaginal septum 7 
11. Foreign protein therapy 
12. Laparotomy for salpingostomy 10 


(5 cases—author) 
(5 cases—elsewhere ) 


Of these 10 salpingostomies, 2 were followed by pregnancy and 8 were un- 
successful. 


TUBAL INSUFFLATION 


Eight hundred and thirty-one insufflations were given to 541 patients. 
Of these, one insufflation was performed in 346 cases, 2 in 256 cases, 3 
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in 147 eases, 4 in 40 eases, 5 in 30 eases, and 6 in 12 eases. The status 
of the tubes as determined by this procedure was as follows: patent 
262 cases, complete obstruction 192 cases, stenosis 60 cases, and spasm 
27 cases. 

Pateney was established by the insufflation in 59 cases of tubal ob- 
struction. The greatest number (39) occurred following one negative 
insufflation, 17 followed two negative insufflations, and 2 followed 
three negative insufflations. In another group of 29 patients in 
whom complete obstruction was determined by lipiodol visualiza- 
tion, patency followed tubal insufflation. In 16, the previous sal- 
pingogram had demonstrated bilateral cornual obstruction; in 9, 
bilateral fimbriated end obstruction; and in 4, a combination of the 
two types. The explanation here is probably that the lipiodol, owing 
to its thicker consistency, was unable to pass through the lumen of a 
stenosed but permeable tube. 


PREGNANCIES FOLLOWING TUBAL INSUFFLATION 


A total of 84 patients conceived following tubal insufflation. The time 
interval between the test and conception was as follows: One month, 
25: two months, 19; three month, 16; four to six months, 17; seven 
months to one year, 7 cases. Of further interest is the fact that 50 preg- 
nancies followed one insufflation, 30 pregnancies 2 insufflations, and 4 


pregnancies 3 insufflations. 
MORBIDITY FOLLOWING TUBAL INSUFFLATION 


There were three mild pelvic irritations. One patient had some dis- 
turbance of uterine bleeding several weeks later with some small ex- 
udate in the posterior cul-de-sac; one patient bled moderately for two 
weeks and then the bleeding cleared up with bed rest; and one patient 
had amenorrhea for six months following insufflation. 


CASE REPORT OF MORTALITY FOLLOWING TUBAL INSUFFLATION 


This death occurred in the early days of tubal insufflation. The 
original Rubin apparatus and oxygen tank were used. The patient was 
a nullipara, 26 vears of age, who had had a salpingo-oophorectomy two 
years previously. During the test, the pressure was allowed to rise to 
160 mm. of mereury. The procedure was discontinued at this point be- 
cause the patient complained of a smothering sensation. There immedi- 
ately occurred a generalized convulsion followed by about a dozen con- 
vulsions during the course of one-half hour, at which time the patient 
died. The autopsy findings were as follows: 

The body was that of a markedly obese white female, 5 feet 1 ineh 
in herght and weighing 170 pounds. No free fluid was noted in the ab- 
dominal or pleural cavities. The heart weighed 290 mg.; the ventricular 
and auricular walls were markedly atrophied and the posterior surface 
of the left ventricle showed a rupture of a coronary vein. There was 
free blood in the pericardial cavity. The lungs were voluminous in the 
upper lobes and markedly congested at the bases. The liver was mark- 
edly increased in size, showed large areas of fatty degeneration, but 
cut with marked resistance and was deeply congested. The spleen was 
also intensely congested and the pulp soft and pultaceous. The kid- 
neys were deeply congested but the parenchyma, ealices, and pelves 


FEINER: TUBAL INSUFFLATION IN STERILITY 647 


were normal. The genital organs were markedly adherent to the pelvic 
wall. The right tube and ovary were markedly thickened and the ovary 
cystic. The left tube and ovary were missing. The pathologie diag- 
nosis was: Rupture of a coronary vein, hemopericardium, pulmonary 
thrombosis, and chronic myocarditis. 

An opinion rendered by Dr. Louis S. Specter, cardiologist, in conneec- 
tion with this death is as follows: 

‘‘This ease appears to be most unusual in all respects, particularly 
the rupture of the coronary vein. <A search through the quarterly 
cumulative index from 1940 back through 1927 reveals no mention of 
coronary vein rupture. The autopsy findings reveal some pre-existing 
disease since the ventricular and auricular walls were markedly at- 
rophied, and the liver shows large areas of fatty degeneration. The 
rupture of the coronary vein may have occurred secondary to the con- 
vulsion regardless of the cause of the convulsion. By no physiologic 
or pathologic relation that occurs to me could a tubal insufflation directly 
bring about coronary vein rupture. Possible explanation as to the 
eause of the convulsion might include a pre-existing tendency to con- 
vulsion, epilepsy, air embolism or a parasympathetic stimulation causing 
slowing and perhaps temporary stopping of the heart bringing about 
something in the nature of a Stokes-Adams syndrome.’’ 


UTEROSALPINGOGRAPHY 


Uterosalpingography with lipiodol was performed on 337 patients. 
One or both tubes were patent to this procedure in 188 and both were 
closed in 149 cases. In the first group of 188 patients, 69 showed evi- 
dence of unilateral tubal obstruction, 35 at the cornual end, and 34 at 
the fimbriated ends of the tube. The sites of bilateral obstruction in 
the second group were: bilateral cornual end, 68 eases; bilateral fimbri- 
ated end, 55 cases; combinations of the two, 23 cases, and obstruction 
and stenosis of a second tube in three eases. 

Twenty patients showed patency to lipiodol visualization after a 
negative insufflation, probably due to isthmospasm. 

During the course of these investigations, 102 eases, or about 30 per 
cent, showed functional uterine pathology or anomaly. This was thought 
to be a surprisingly high figure for such association. The following 
types were noted: 

1. Spastic uterus, 33 cases. 

2. Small uterus, 35 eases. In only 5 of these was complete obstruc- 

tion noted. 

3. Rudimentary uterus, 35 eases. In only 5 of these was complete 

obstruction noted. 

4. Anomalies of development, 23 eases. 

a. Uterus bicornis unicollis, 20 eases. In 7 of these complete ob- 
struction was noted. 

b. Uterus didelphys, 2 cases. 

e. Uterus bicornis septus, 1 ease. 


MORBIDITY FOLLOWING LIPIODOL INJECTION 
Six patients showed gress morbidity following uterosalpingography. 
Brief descriptions follow: 


1. One febrile reaction reaching 102° F., patient in bed one week. 
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2. Left tuboovarian mass, 6 em. in size, moderately tender. No fever. 
Mass disappeared in one month. 

3. One bilateral oleosalpingitis, afebrile, moderately tender, disap- 
peared three months later. 

4. One unilateral salpingitis, no temperature, severe pain, incapaci- 
tated for one month. X-ray check in six months showed small residual 
shadow. Examination revealed small palpable mass which was moder- 
ately sensitive. 

5. Bilateral tubal masses which required laparotomy four months fol- 
lowing the oil injection; one tube removed, and second tube resected. 
Laboratory report: Several foreign body granulomas present, contain- 
ing epithelioid cells, giant cells, lymphocytes; marked resemblance to 
histologie picture of tuberculosis. 

6. Febrile reaction of 103° F., persisted for ten days. Pelvie ab- 
seess found which required posterior colpotomy; seventeen days in 
hospital. Examination one year later, uterus mobile; small exudate in 
posterior and both lateral fornices. 


PREGNANCIES FOLLOWING LIPIODOL 


A total number of 58 patients conceived within one year following 
this procedure. The intervening period was as follows: 11 cases, one 
month; 10 eases, two months; 13 cases, three months; 12 cases, four to 
six months; 12 cases, seven to twelve months. 


CASE OF MORTALITY FOLLOWING LIPIODOL INJECTION 


The patient was a 28-year-old nullipara. There was no history of 
pelvic infection and her last menstrual period occurred sixteen days 
prior to the test. On pelvic examination, there was no evidence of ex- 
ternal infection. The cervix appeared normal and the body of the 
uterus was anterior, normal in, size and mobile. There was no palpable 
adnexal pathology. 

Lipiodol examination under the usual aseptic precautions showed a 
uterine cavity of normal size and contour. The right tube was obstructed 
only at the fimbriated end and the left tube showed free oil escaping 
from the fimbriated end. A twenty-four-hour x-ray plate showed an 
abundance of free oil in the pelvis. There were no unusual symptoms 
at this time, but two days later the patient developed cramplike pains 
in the abdomen and vomiting. A low-grade fever with the temperature 
never exceeding 101° F., accompanied by lower abdominal cramps was 
noted for the next twelve days, during which time the patient was con- 
fined to bed. 

On the fourteenth day following the lipiodol injection, she was admit- 
ted to the Beth Moses Hospital with the clinical picture of generalized 
peritonitis. The abdomen was distended by a tender, boggy exudate 
which filled the entire pelvis. The leucocyte count was 18,400 with 
88 per cent polymorphonuclears and the sedimentation time forty-five 
minutes. Within two hours after admission, the patient’s pulse became 
rapid and thready, her body cold and clammy, and her nails and lips 
blue. The temperature rose to 105° F. and her pulse to 160; she died 
twelve hours after admission. 
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Necropsy showed the peritoneal cavity to be filled with a large quan- 
tity of greenish and brownish foul-smelling pus. The intestines were 
covered and matted together by a thick fibropurulent exudate, and on 
separation large pools of pus were disclosed. The serosa of the intestines 
showed focal areas of necrosis and the omentum was partially gangre- 
nous. The lungs showed pulmonary edema and the heart was essentially 
normal. The liver was partially covered by the peritoneal exudate and 
showed moderate disturbance in its lobular structure and fatty in- 
filtration. The spleen was slightly enlarged and softened. The kid- 
neys and adrenals were essentially without changes. Examination of 
the pelvis showed marked congestion and numerous pin-point hemor- 
rhages throughout the mucosa and the bladder. The uterus was of 
normal size and its endometrium showed moderate polypoid hyper- 
plasia. The right tube and ovary were greatly enlarged and matted 
together. The fimbriated end of the tube was closed but section re- 
vealed a large amount of thick yellowish green pus. The left tube 
showed an essentially similar picture except for a perforation 6 mm. in 
diameter at the fimbriated end from which pus exuded. Smears of the 
pus showed gram-negative bacilli and gram-positive cocci in chains. 
Culture identified the organisms as B. coli and Streptococcus non- 
hemolyticus. 

COMMENT 


It would appear that this patient had pelvie infection despite the 
negative history and findings, and that the uterosalpingography was 
responsible for sufficient spread and exacerbation to cause a fatal 
peritonitis. A similar instance of pelvie infection without clinical evi- 
dence was reported by Dr. Joseph L. Baer*® who opened the abdomen of 
an apparently normal patient free from elevation of temperature with 
the intention of doing a Gilliam suspension of the uterus, but in whom 
he found the tubes dripping free pus from the fimbriae. It occurred to 
him that tubal investigation in such a case would probably be followed 
by untoward effects. It is clear that it is possible, though not likely, 
to encounter active pelvie infection without obvious clinical findings for 
inflammation. The danger of uterosalpingography in such a case has 
already been forcibly demonstrated. The frequency of this condition is 
so rare, however, that it should not contraindicate lipiodol visualization. 
A eareful history and pelvie examination, along with a leucocyte count 
and sedimentation time in doubtful cases, should decrease the risk. 


DISCUSSION 


The advantage claimed by those who favor lipiodol is the ability to 
localize definitely the site and the extent of the obstruction of the tubes. 
This is of the utmost importance in making the decision as to the proper 
selection of cases for the operative relief of sterility problem cases. 


Rubin, however, has not only been able to determine the presence of 
tubal patency, stenosis, and spasm; but through the gradual develop- 
ment of his apparatus has been able to obtain the same information 
with less danger and discomfort to the patient. On the other hand, the 
changes in size and shape of the uterine cavity are of great value if 
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visualized. Considering that a large number of sterility cases are due 
to developmental anomalies not easily diagnosed by palpation, the roent- 
genogram furnishes great aid. Thus 30 per cent of this series of 337 
cases showed some evidence of functional uterine pathology or anomaly 
of the uterus. The infantile uterus is a most common example, and 
well demonstrated, in its small capacity, holding about 1 to 2 ¢.c. of oil, 
and casting a very small triangular shadow. Likewise, the demonstra- 
tion of markedly bicornuate structural outlines of the uterus, or fila- 
mentous rudimentary type of tubes is of great value. Occasionally un- 
suspected submucous tumors of the uterus may be diagnosed by the 
hysterogram. In cases in which insufflation already has shown adherent 
or stenosed, but permeable, tubes, lipiodol may not pass through because 
of its thicker consistency. Therefore, in those cases in which one or 
both tubes show partial occlusion, as demonstrated by an insufflation, 
lipiodol injection should be used cautiously as complete occlusion may 
result and thus defeat the primary objective. 

Schultz states that he has never seen one case of closed tubes at 
laparotomy caused by the iodine oil filling, provided he did not observe 
inflammatory changes or closure on the previous x-ray plate. To prove 
this point, 200 cases were selected by Schultz in which the contrast filling 
was repeated two or three times. In none of these cases in which the 
original salpingography demonstrated patency was obstruction found in 
the second or third investigation. 

By contrast, Hoffman?’ expresses his disapproval of the entire pro- 
cedure of salpingography because of the danger of fresh infection, re- 
activation of old infections, or inflammatory processes; irritation of the 
tubes with consequent agglutination and adhesions; also, because of the 
retention of the contrast medium in the tubes which he considers to be 
by no means immaterial. Comparing the procedure with tubal insuf- 
flation, he concludes that the latter is a much more harmless method 
than, salpingography. It would seem that this view is rational, but the 
untoward effects of uterosalpingography in properly selected cases 
should not be considered as excessive. One should not be deterred to use 
it in an investigation of sterility when it appears indicated. 


CONCLUSIONS 


1. Studies based on the result of the investigation of tubal patency 
in 706 consecutive cases are recorded. Two mortalities are reported. 

2. The relative merits of carbon dioxide insufflation and lipiodol in- 
jection are considered. The view is expressed that carbon dioxide in- 
sufflation should always precede the use of lipiodol, as it gives all the 
necessary information in the majority of cases without some of the 
drawbacks of lipiodol. The use of lipiodol should be reserved in the main 
for those cases of nonpatency in which accurate localization of the ob- 
struction is desired. 
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3. The therapeutic value of uterotubal insufflation is seen in many 
ways in cases of partial obstruction; a greater or more normal degree 
of patency may be established in certain cases showing a complete ob- 
struction. Tubal patency may be re-established by the breaking down 
of adhesions, the expulsion of a plug of mucus or the straightening out 
of kinks. Dysmenorrhea is sometimes relieved; pregnancy follows in- 
sufflation in a certain proportion of cases. 

4. My personal experience and the review of literature indicates that 
routine lipiodol injections are not harmless and that as a diagnostic 
method lipiodol injections carry a morbidity and mortality even though 
small. In sterility eases in which one tube is occluded, or both tubes 
show partial obstruction as demonstrated by air insufflation, lipiodol in- 
jection should be used cautiously, as complete occlusion may result and 
thus defeat the primary objective. 

The author is indebted to Dr. Frederick Kleinberg for his assistance in the trans- 


lation of the foreign literature. He is particularly grateful to Dr. Alexander 
Rosenthal for his invaluable cooperation in the composition of this paper. 
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THE INTRACERVICAL SURVIVAL OF SPERMATOZOA* 


Water W. M.D., SPRINGFIELD, MASss., AND 
Frep A. Smmons, M.D., Boston, Mass. 


¢ THE analysis of sterile matings, it was formerly considered that 
the fertility of the male coincided very closely with the motility of 
the spermatozoa. Consequently motility tests were regarded as an 
integral part of fertility examinations. About twenty years ago intra- 
cervical postcoital examinations for spermatozoa and sperm motility 
were introduced by Huhner, and these tests have since grown into 
rather general use in sterility investigations. Popularly such tests 
were regarded as a means of determining a compatibility between male 
and female secretions, and as a corollary to this the failure of conception 
became regarded in many cases as a result of incompatibility of secre- 
tions. Proof of such incompatibility of the secretions of normal males 
and females, in the sense that one type of normal blood is incompatible 
with another blood type, was not forthcoming. Neither was it clear to 
what extent negative findings indicated defective spermatozoa on the 
one hand or some disturbance of the female host on the other hand. 
Curiously enough, clinical analyses and evaluations of motility ob- 
servations are notably absent from medical literature, possibly the result 
of the great difficulties encountered in taking into consideration the 
many variables, including personal equation, which affect motility ob- 
servations.’ 

Between the years of 1920 and 1927 animal investigations revealed a 
definite relation between structural spermatic anomalies and repro- 
ductive fitness. These observations were later confirmed by various ob- 
servers with both the lower animals and man, and it became gen- 
erally recognized that a careful study of the morphologic characteristics 
of sperm populations furnished information about reproductive possi- 
bilities that no other tests had previously provided. The idea that 


*The clinical material used in the preparation of this paper was derived in about 
equal proportions from the private cases of the two authors and from clinic cases 
from the Free Hospital for Women, Brookline, Mass. 


+Geneticist, Springfield Hospital, Springfield, Mass. 
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motility observations for estimation of fertility furnished per se a sat- 
isfactory criterion became no longer tenable. This brought up the ques- 
tion of relative significance of various tests applied to sperm popula- 
tions. 

Motility observations, if they are to be of clinical significance, must 
to some extent indicate the fitness of the spermatozoa for reproduction. 
The purpose of this paper is to present the motility observations on a 
group of sterile matings that have been extensively studied, in the hope 
that the clinical significance of motility may be better understood, par- 
ticularly the motility which is observed on postecoital examinations. Such 
observations are often inconsistent with what might be clinically an- 
ticipated and seem to have little connection with either the seminal pic- 
ture or the ability of the woman to conceive. One must admit that, if 
two fertile individuals mate normally, live spermatozoa should be found 
in the cervical canal at some period subsequent to coitus. Clinically, 
however, posteoital observations do not seem to bear out this rule, pos- 
sibly due in many of the cases to a very brief survival period in the 
cervical canal or to an unsatisfactory means of securing specimens. 
Immediately subsequent to coitus the stronger spermatozoa should be 
able to migrate upwards past the cervical barrier and attain a position 
suitable for fertilization. The question then arises as to the most sig- 
nificant period for making a postcoital examination. If the examination 
is made too early, it may not measure the ability of the sperm to sur- 
vive; if the examination is made too late, the test records either the 
ability to survive beyond any physiologic need for such survival or 
the death of the spermatozoa at a period when survival is not necessary 
or physiologic. The optimum time for making such examinations 
probably lies somewhere between two and fifteen hours after coitus, 
but it remains to be proved what lapse of time, if any, is optimum during 
this period. Spermatozoa in considerable numbers occasionally will 
be found in the cervical canal after forty-eight to seventy-two hours, 
but during this period the incidence of positive tests drops off so sharply 
that examinations are hardly worth attempting. 

In eases of lack of motility or absence of spermatozoa in the cervical 
canal after normal intercourse, one is inclined to presume either that 
there is some abnormality of the spermatozoa or some alteration in the 
character of the secretions of the male or female tract. The former 
is most likely due to some somatic disorder, glandular or otherwise, which 
impairs the health of the spermatogenic tissue. The latter may con- 
ceivably result from a local disorder of the genital tract of either part- 
ner, some general disorder which affects the character of the genital 
secretions, or some introduced chemical factor such as contained in a 
lubricant. 

If the clinical significance of the postcoital examinations is to be in- 
terpreted, it is highly desirable that the factors responsible for neg- 
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ative tests shall be better understood. Accordingly, we are here pre- 
senting observations on some of the somatic and germinal cell factors 
which presumably might influence, either directly or indirectly, the 
survival time of spermatozoa in the cervical canal, and we have at- 
tempted to correlate them with the postcoital determinations. These 
observations include: 


a. Period of menstrual cycle at which test was performed 


b. Spermatie pathology 
ec. Somatic disease 
(1) Systemic 
(2) Pelvie (male and female) 
We have excluded from consideration all cases in which no accurate 
record of menstrual dates were obtainable and all cases in which the 
ratio and type of spermatic anomalies have not been determined. 
Detailed physical examinations were made on all of the couples, and 
upon many an extensive laboratory work-up was done, including a 
determination of the basal metabolic rate, complete blood count, 
Wassermann test, examination of the prostatic secretion, and urinalysis. 
Endometrial biopsies and tubal insufflations were performed on most 
of the women. All males involved produced a sufficient number of 
motile cells that one might reasonably assume the possibility of these 


cells gaining entrance to the cervix. Further the history of the cases 
leaves little doubt that the seminal fluid was placed normally in the 
vagina in all cases. There were no structural or anatomic obstacles to 
insemination in either partner or history of faulty coital technique. 
Seventy-one couples of our series complied with these requirements. Out 


TABLE I. RELATION OF PERIOD OF MENSTRUAL CYCLE TO SURVIVAL OF SPERMATOZA IN 
THE CERVICAL CANAL (TESTS MADE ON 71 STERILITY CASES) 


ric tl TOTAL POSITIVE NEGATIVE PER CENT 
TESTS TESTS TESTS POSITIVE 
CYCLE 
4-9 10 8 5a. 
10-12 8 18 30.8 
13-15 ‘ 15 16 51.7 
16-18 16 51.5 
19-21 8 13 34.8 
22-24 8 11 42.0 
25-28 9 16 36.0 
1 75-42.8% 100-57.2% 


In the construction of the array upon which Table I is based, due correction for 
menstrual cycles of different lengths was effected by means of charting the last 
fourteen days of all menstrual cycles so as to fall on the last fourteen days of the 
array, which is based on a theoretic normal of twenty-eight days. This caused the 
theoretic day of all ovulations to fall at approximately the same point in the array. 
Without this correction, the days of ovulation would have been too widely scattered 
in the array to permit any appreciation of a possible effect of cyclic ovarian changes, 
particularly that exerted by the maturation of the ovum. 
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of the 175 postcoital examinations of these cases, 75, or 42.8 per cent, 
were positive and 100, or 57.2 per cent, were negative. We have here 
arbitrarily considered a test as positive if one or more active spermato- 
zoon per high power field is found in the intracervical mueus. A 
requirement of a larger number of active spermia naturally would some- 
what reduce the ratio of positive postcoital tests. When a majority of 
postecoital tests are positive, we have considered the case itself as positive. 


RELATION OF PERIOD OF THE MENSTRUAL CYCLE TO INTRACERVICAL 
SURVIVAL OF SPERMATOZOA 


It is the common observation that at about midperiod (the expected 
period of ovulation) and for three or four days preceding there is an 
outpouring of clear glairy mucus from the cervical canal. Seguy* and 
others regard this mucus as a particularly favorable environment for the 


55 
49 


10-12 19-2) 22-24 25:28 


Per Cent of Positive Tests 


Phase of Cycle 


Chart 1.—Incidence of positive postcoital tests at various stages of the menstrual cycle. 


migration of spermatozoa, and indeed to one who has made many post- 
coital examinations it is obvious that spermatozoa found in estrual mucus 
exhibit an agility of motion not commonly encountered in the thicker 
and more tenacious mucus of other periods of the menstrual cyele. Ac- 
cordingly it was felt that the period of the menstrual cycle at which the 
test was performed might influence the results. The results of our tests 
have therefore been staggered according to the time of the eyele at which 
they were made (Table I). 

Although statistically, the number of cases and the number of tests is 
insufficient, there does appear to be in the menstrual cycle a reduction 
in the ratio of positive tests from the tenth to the twelfth day inclusive 
and again from the nineteenth to twenty-eighth day inclusive, but this 
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effect certainly is not sufficiently marked to justify the conclusion that 
the eyclic changes of the female genital tract exert any striking in- 
fluence on the ability of the spermatozoa to survive in the cervical canal 
(Table I, Chart 1). If however, the positive tests are treated as a group, 
we find that they form a monomodal curve with its apex between the 
thirteenth and eighteenth day of the cycle, whereas the negative post- 
coital tests are distributed somewhat more evenly throughout the course 
of the cycle. A positive test is more readily obtained if adequate mucus 
is present in the cervical canal, yet large numbers of highly motile 
spermatozoa are frequently found in the cervical canal at different 
periods of the menstrual cycle when cervical mucus is scant. 


TABLE II. MAJORITY OF POSITIVE POSTCOITAL EXAMINATIONS 
37 CASES 


| PER CENT | PER CENT 
POS. NEG. SPERMIA | MOTILITY 
61 1 0 383.0 16.0 95 
65 2 ] 52.0 28.0 60 
69 1 0 17.0 68.0 
78 1 0 128.0 18.0 75 
79 1 ] 25.0 21.0 50 
90 : 0 52.0 41.0 
91 2 0 147.0 13.0 75 
93 ] 0 100.0 19.0 
95 2 0 60.0 32.0 60 
96 4 2 79.0 25.0 10 
97 ] 0 143.0 17.0 
98 1 0 5.0 23.0 
101 2 0) 95.0 10.0 75 
103 1 0 178.0 15.0 75 
107 1 1 84.0 22.0 75 
109 1 4 219.0 32.0 75 
115 ] 0 84.0 28.0 80 
118 2 0 111.0 12.0 90 
122 1 0) 90.0 69.0 Nonet 
125 3 0 129.0 16.0 95 
128 1 0 51.0 25.0 50 
129 1 0 74.0 30.0 
131 ] 0 122.0 22.0 20 
138 1 0 198.0 21.0 
144 7 1 73.0 30.0 85 
148 1 0 150.0 21.0 Nonet 
151 1 0 23.0 57.0 30 
153 1 ] 155.0 77.0 15 
155 2 ] 22.0 14.0 15 
162 2 0 49.0 26.0 35 
169 i! ] 48.0 14.0 90 
177 3 ] 148.0 13.0 95 
184 3 ) 98.0 28.0 60 
185 1 1 12.0 20.0 95 
187 | ] 39.0 15.0 70 
188 4 0 113.0 14.0 50 
195 1 ] 16.5 27.5 95 
Total 62 17 


*Millions rer cubic centimeter. 
¢7Condom sample improperly obtained for motility test. 
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Out of 71 sterile matings, 26 (36.8 per cent) gave only negative post- 
coital findings. Two of these individuals conceived. Forty-five cases 
(63.4 per cent) gave one or more positive tests. Nine of these individuals 
conceived, two of which received more than one test. Seven out of the 
9 conceived before another test could be applied, thus furnishing in- 
sufficient data to indicate in themselves any ratio of positive and negative 
tests in fertile individuals. Two or more postcoital examinations were 
applied to 42 out of the 71 cases, and of these, 7 (16.5 per cent) were 
positive in all tests. On the other hand there were very few cases in the 
series that were persistently negative if three or more tests were applied 


TABLE III. NEGATIVE POSTCOITAL EXAMINATIONS (26 CASES) 


NO. OF TESTS SPERM FoR 
CASE DENS?rY* PATHOLOGIC INITIAL 
POS. NEG. SPERMIA MOTILITY 

51 0 2 34.0 36.0 50 
62 0 1 19.0 35.0 80 
63 0 2 102.0 36.0 70 
64 0 1 10.0 43.0 95 
73 0 1 101.0 15.6 80 
74 0 1 46.0 38.0 
81 0 6 26.0 20.0 20 
84 0 2 22.0 24.0 10 
85 0 1 10.0 22.0 40 
99 0 3 253.0 25.0 85 

108 0 1 123.0 19.0 

110 0 2 78.0 80.0 25 

111 0 2 38.0 20.0 

112 0 2 69.0 62.5 Nonet 

114 0 1 61.0 26.0 85 

127 0 1 21.0 28.0 

130 0 3 7.5 15.0 

132 0 3 79.0 12.0 50 

137 0 6 60.0 30.0 

140 0 1 9.0 100.0 

141 0 1 68.0 35.5 5 

154 0 1 33.0 21.0 

167 0 1 303.0 21.0 85 

175 0 2 92.0 22.0 95 

194 0 2 288.0 17.0 

196 0 1 55.0 45.0 30 

Total 0 50 


*Millions per cubic centimeter. 
+Condom sample improperly obtained for motility test. 


TABLE IV. MAgorITY OF NEGATIVE POSTCOITAL EXAMINATIONS (8 CASES) 


PER CENT PER CENT 
CASE OF PATHOLOGIC INITIAL 
POS. NEG. SPERMIA MOTILITY 
67 3 4 28 31.0 50 
72 1 7 28 51.0 50 
75 1 2 101 20.0 80 
124 1 3 132 14.0 
126 3 4 80 65.0 
135 2 8 101 38.0 60 
143 1 2 63 38.0 20 
181 1 E 141 15.5 | 
Total 13 33 | 


*Millions per cubic centimeter. 
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(5 out of 21). 
tests should in most cases result in positive tests. 


or two tests. 


AMERICAN 


JOURNAL 


OF 


OBSTETRICS AND GYNECOLOGY 


It seems that a little more persistence in repeating the 
It would therefore ap- 
pear irrational to draw conclusions as to fertility on the basis of only one 


It is possible, however, that the cumulative information of 


repeated postcoital examinations may have some clinical significance if 
the factors responsible for negative tests were recognized. 


RELATION OF SPERMATIC PATHOLOGY 


TO INTRACERVICAL SURVIVAL 


Cases with a high frequency of spermatic abnormalities occurred about 


twice as frequently among the group with predominantly negative post- 
coital examinations as among the positive postcoital cases (Table V). 


TABLE V. 


RELATION OF INTRACERVICAL SPERM SURVIVAL TO SPERMATIC PATHOLOGY 


A total of 79 tests were applied to the 37 positive cases and 96 tests to the 34 nega- 


TOTAL CASES WITH 
OLIGOSPERMIA AND 
SPERM 
POPULATIONS 


16 or 43.2% 


3 or 67.8% 


tive cases 
CASES WITH 
sie CASES WITH SPERMATIC 
CASES OLIGOSPERMIA ANOMALIES 30 PER| PATHOLOGIC 
Pres CENT OR MORE 
Positive 37 9 or 24.4% 9 or 24.4% 
postcoital 
eases 
Negative 34 14 or 41.1% 16 or 47.0% 2 
postcoital 
Total 7] 23 or 32.4% 25 or 35.2% 


39 or 55.0% 


Further if we consider merely the incidence of negative tests per case, we 
find that these occurred at the rate of 1.70 per case with pathologie 
sperm populations in contrast to a rate of 1.00 per case in normal- 


appearing populations (Table VI). 


On the other hand, ratios are mis- 


leading in clinical interpretations since 8 out of 38 pathologic sperm 
populations produced only positive postcoital tests. 


TABLE VI. 


RELATION OF NEGATIVE PostcoritTAL EXAMINATIONS TO NORMAL AND 


PATHOLOGIC SPERM 


POPULATIONS 


PER CENT NEGATIVE 
NO. OF TOTAL NEGATIVE 
CASES TESTS TESTS ae 
TESTS PER CASE 
Pathologic 39 103 68 66.0 Ez 
populations* 
Normal sperm 32 72 32 44.5 1.0 
populations 
Total 71 175 100 


*Sperm populations have been considered as pathologic either if they contained less 


than 


50 million spermatozoa per 
anomalies exceeded 30 per cent. 


cubic 


centimeter, 


or 


if the number 
Many of the cases with high ratios of spermatic 


of spermatic 


anomalies presented also a diminished spermatogenesis, as indicated by an abnormally 
low count of spermatozoa per cubic centimeter. 


It is quite evident that positive postcoital examinations furnish no 
satisfactory evidence of spermatic health, although it appears that a pre- 
ponderance of negative tests occurred in about two-thirds of the eases 


with demonstrable spermatic disease. 


|| 
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RELATION OF IN VITRO MOTILITY TO INTRACERVICAL SPERM SURVIVAL 


The degree of initial motility fails to provide a satisfactory index to 
intracervical sperm survival. The ratio of cases with a predominance 
of positive postcoital tests was 17.7 per cent greater with cases having a 
sperm motility of over 60 per cent than with those having less than 60 
per cent. On the other hand, nearly half of the semen specimens with 
unsatisfactory in vitro motility gave a preponderance of positive post- 
coital tests (Table VII). 


TABLE VII. RELATION OF IN VITRO MOTILITY TO INTRACERVICAL SURVIVAL 


NO. OF POSITIVE NEGATIVE 
CASES POSTCOITAL CASES POSTCOITAL CASES 
Poor motility (motility 23 11 or 47.8% 12 or 52.5% 
less than 60%) 
Good motility (motility 29 19 or 65.5% 10 or 34.5% 
more than 60%) 
Total 52 30 or 57.7% 22 or 42.0% 


We have made no attempt to correlate the type, degree, and duration 
of motility. On theoretical grounds it has long been recognized that 
variations in motility occur as the result of a vast variety of influences, 
such as temperature, time since ejaculation, condition of nutrition of the 
sperm, hydrogen ion concentration, and chemistry of the male and female 
secretions. Although such variations must necessarily jeopardize the 
value of motility tests for clinical purposes, it is evident that most 
motility tests are performed without regard to the physiochemical factors 
which, under normal conditions, may markedly influence motility. The 
question then arises as to whether motility variations are the result of 
pathology or merely represent incidental physiochemical variations. Our 
observations further indicate that reduced in vitro motility is about 
twice as frequent when pathologie sperm populations are concerned, but 
because of the observation that about 40 per cent of pathologie popula- 
tions exhibit normal motility and about 30 per cent of normal popula- 
tions show impaired motility, one is led to the conclusion that in vitro 
motility in itself is likely to be highly misleading.” 


RELATION OF SOMATIC DISEASE TO INTRACERVICAL MOTILITY 


An analysis of somatic disease of the male reveals no essential differ- 
ence in the intracervical survival of spermatozoa between physically 
negative men and those having genital pathology. The number of eases 
with systemic disorders aside from hypothyroidism* is too small for any 
inference to be drawn. Of 11 hypothyroids, 8, or 72.7 per cent, pro- 
duced positive posteoital tests. 


*Cases were considered as hypothyroids if the basal metabolic rate was minus 10 
per cent or lower, although they might be merely instances of low metabolic rates 
rather than true hypothyroidism. The eleven males whose rate fell below this figure 
averaged minus 19.9 per cent, while the average of thirteen hypothyroid females was 
minus 17 per cent. 
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The evidence of the influence of female somatic disease upon intra- 
cervical survival of spermatozoa is rather contradictory. Contrary to 
what is commonly supposed, 50 per cent of the cases with cervical 
pathology produced positive postcoital tests, in comparison to 48.0 per 
cent positives in the series of 71 cases as a whole. The tabulations re- 
vealed an apparent increase in the ratio of negative postcoital tests in 
the group of cases with anovulatory menses and in the group of cases 
with evidence of tubal disease or pelvic inflammatory disease. Inasmuch 
as the series contained no active cases of pelvic inflammatory disease, it 
seems unlikely that the pelvic pathology was instrumental in raising the 
ratio of negative postcoital tests. Physically negative cases gave a 
higher ratio of positive tests than the group as a whole (62.5 per cent 
positive). In the group of cases with a low basal metabolic rate, there 
was also an increase in the ratio of positive postcoital tests (69.0 per 
cent positive posteoital cases). 


TABLE VIII. ANALYSIS OF MALE SoMATIC DISEASE 


NO. OF POSITIVE NEGATIVE 

CASES POSTCOITAL CASES POSTCOITAL CASES 
Total cases 71 37 or 52.0% 34 or 48.0% 
Physically negative 54 29 or 53.6% 25 or 45.4% 
Genital pathology including 12 5 or 41.7% 7 or 58.3% 
testicular hypoplasia 
Systemic disease 3 0 3 or 100% 
Hypothyroidism a 8 or 72.7% 3 or 27.3% 


TABLE IX. ANALYSIS OF FEMALE SOMATIC DISEASE 


NO. OF POSITIVE NEGATIVE 
GASES POSTCOITAL CASES POSTCOITAL CASES 
Total cases y fil 37 or 52.0% 34 or 48.0% 
Physically negative 32 20 or 62.5% 12 or 37.5% 
Cervical disease endocervicitis, 22 11 or 50.0% 11 or 50.0% 
erosions, cysts, stenosis 
Tubal disease and pelvic in- 19 7 or 36.8% 12 or 63.2% 
flammatory disease 
Proliferative endometrium, 10 3 or 30.0% 7 or 70.0% 
genital hypoplasia 
Systemic disease 4 2 or 50.0% 2 or 50.0% 
Miscellaneous disorders; men- 10 5 or 50.0% 5 or 50.0% 
strual, tubal 
Hypothyroidism 13 9 or 69.0% 4 or 31.0% 
SUMMARY 


We have here presented a correlation study of the effect of the more 
common somatic and germ plasm factors which might conceivably in- 
fluence the intracervical survival of spermatozoa. These studies suggest 
that a variety of factors may influence intracervical survival, but that 
the effect is neither uniform nor sufficiently pronounced to permit an 
estimation of the degree of fertility, or to enable the use of such tests 
for the recognition of any given underlying etiologic factor. 
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An apparent increase in the ratio of positive tests occurred in the 
series of cases studied on the fourth to the ninth day of the menstrual 
eycle and again on the thirteenth to the nineteenth day. Analyzed from 
the viewpoint of either the male or female a low basal metabolic rate 
seemed markedly to improve intracervical survival. "Women whose 
physical examination was entirely negative gave a little higher ratio of 
positive postcoital tests. A lessened intracervical survival occurred 
with: 


a. An inereased incidence of pathologie spermatozoa. (9 out of 25 
eases with high incidence of pathologie spermatozoa, or 36 per cent, 
gave positive postcoital tests. ) 

b. Patients with anovulatory menstruation and genital hypoplasia. 
(30 per cent gave positive postcoital tests.) 

e. Pelvie inflammatory disease and tubal pathology including no 
active cases. (36.8 per cent gave positive postcoital tests.) 


The occurrence of positive and negative postcoital tests appears for 
the most part to follow a pattern of chance distribution. The mere 
observation of motility and immotility is largely worthless and mislead- 
ing. It is quite clear that tests of this nature are not highly pathog- 
nomonic of any given disorder and accordingly in themselves provide 
an exceedingly questionable means of appraising sterility. 


METHODS AND TECHNIQUE 


Postcoital Examination.—Tests for the presence of spermatozoa in the cervical 
canal are made within two to fifteen hours after coitus. Without the use of any 
antiseptic, the external os is thoroughly wiped off with a cotton pledget. Mucus is 
then removed from the cervical canal with a pair of long thumb forceps, transferred 
to a microscope slide and covered with a cover slip. It is then examined under a 
high dry lens and the number of cells and the ratio of motile cells per average high 
dry field recorded. Arbitrarily in this paper, we have classed as positive those tests 
in which the average field shows one or more active spermatozoa, 

Some question must necessarily arise as to the best method of obtaining intra- 
cervical mucus and also as to what constitutes the best criterion of a so-called posi- 
tive postcoital test. These factors appear to be based upon the opinions of various 
observers, and not upon statistical evidence. Therefore the question of the validity 
of méthods and the criteria that are given here cannot well be answered until other 
methods and criteria have been analyzed. In the light of our rather negative results, 
such a study would be of value. Although the time after coitus and the number of 
spermatozoa found have been recorded in all of our 175 postcoital examinations, the 
group of observations is too small to permit a minute breakdown of figures on the 
basis of numbers of spermatozoa found, degree of motility, and number of hours 
postcoitus, without producing groups so small as to make the entire analysis value- 
less. Further, there seems to be no published study by which standards may be 
fixed or by which our arbitrary methods and standards may be checked. 

Semen Examination.—a. Obtaining sample: Usually withdrawal specimen ejacu- 
lated directly into a wide-mouthed bottle or jar, transported to office within two or 
three hours, and kept at approximately room temperature until delivered. 

b. Record of amount and character of seminal fluid. 
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ce. Density of spermia in ejaculate. Method: To 0.5 ¢.c. of semen in a graduated 
cylinder, a 0.5 per cent chloramine-T* solution is added to bring volume to 5 e.c., 
thus making a 1:10 dilution. Chloramine, by thinning the mucus, aids in effecting a 
more even distribution of the spermatozoa in the fluid. This suspension is transferred 
to the hemocytometer chamber with a dropper pipette, and five small squares are 
counted as in making a red blood count. The sum of the five squares is multiplied 
by 500 to obtain the number of spermatozoa per c. mm. or by 500,000 to obtain the 
number per ¢.c. If the count is less than 25,000 per ce. mm., it is usually best to 
dilute the semen less or not at all and make a corresponding change in the calcula- 
tions. 

d. Motility in Vitro: Specimen kept at room temperature and observations made 
first within two or three hours after ejaculation and then once or twice daily until 
motility has ceased. Recordings are made with the fresh specimen in the following 
items: 

1. Ratio of cells motile 

2. Degree of motility 

3. Duration of motility 

4. Presence of pus or other extraneous cellular material in semen 


5. Presence of cytoplasmic extrusions, free, and attached to spermia 


For the purpose of this paper we are using only the initial ratio of motility. 

e. Morphology of Spermia: All specimens were stained by one of Williams’ 
staining methods,5 and the classification of sperm populations based on Williams’ 
sperm classifications.®6, 7 


We wish to express our appreciation to Dr. John Rock, Free Hospital for Women, 
Brookline, Mass., for many helpful suggestions and for the contribution of much 
clinical material used in the preparation of this paper. 
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EFFECT OF PROGESTERONE ON UTERINE CONTRACTIONS 


Bickers, M.D., RicHmonp, Va. 
(From the Department of Gynecology, Medical College of Virginia) 


T WAS long suspected, before actual proof became available, that the 

corpus luteum was an inhibitor of uterine contractions. This sus- 
picion arose from the observation that suppression of uterine contrac- 
tions paralleled the life of the corpus luteum.’ Since 1929 there has 
become available potent extracts of the-corpus luteum, and more recently, 
the synthetic progesterone.? These discoveries were followed by a mass 
of animal experimentation. An exhaustive monograph describing the 
early changes in the uterus of the pregnant rabbit was published by 
Knaus.* The livid, flaccid uterus associated with pregnancy and the 
development of the corpus luteum were graphically described. That this 
flaccidity was the result of corpus luteum influence and not the preg- 
naney directly was proved by experiments with sterile coitus in the 
‘abbit. Sterile coitus was shown to induce follicle rupture and corpus 
luteum development which was followed by the same uterine relaxation 
as that seen in pregnancy. A number of investigators have confirmed 
this observation. This has been described as the reaction of pseudo- 
pregnancy. 

By means of ‘‘in vivo’’ studies, using for the most part the artificially 
produced uteroabdominal fistula, the effect of corpus luteum extracts 
and synthetic progesterone have been studied.* These observations 
have been made on the rabbit and confirmed directly or indirectly by 
experiments on the cat, cow, and sow. Experiments on excised uterine 
muscle have been unsatisfactory because of the insolubility of the hor- 
mone. There is abundant evidence which no one could deny that proges- 
terone inhibits uterine contractions in certain animals. 

Several years ago Falls published the results of certain experiments 
on the human being, using the aqueous extract of corpus luteum.® An 
intrauterine balloon connected to a mereury ‘‘U’’ tube with a writing 
point on one arm was used to record the contractions on a kymograph. 
Inhibition of uterine contractions within an amazingly short time was 
recorded. I have not been able to confirm this work. In fact, I have 
not been able to demonstrate any inhibitory action of progesterone on 
uterine contractions. It was to be expected that such a report, however, 
would be enthusiastically received by the profession for the treatment 
of conditions wherein there appears to be a hypercontractility of the 
myometrium. The results of extensive animal experimentation and un- 
confirmed work on the human being inspired a premature conclusion 
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that progesterone would be indicated in the treatment of dysmenorrhea 
and threatened abortion. So widely accepted is this belief and so 
abundant the clinical reports that it seems well-nigh heresy to dispute 
it. However, the following experiments will speak for themselves. 


SYNOPSIS OF THIS STUDY 


A group of patients having a normal ovulatory menstrual cycle was 
selected for study. The pattern of motility during the follicular and 
corpus luteum phases was recorded before and after administration of 
progesterone. Uterine contractions in four cases of primary dysmenor- 
rhea and one with threatened abortion have been studied before and 
after progesterone. Three patients in the puerperium were subjected 
to the experiment and their contractions recorded before and after 
progesterone. 

TECHNICAL PROCEDURE* 


A tenaculum was used to stabilize the cervix. After passing a small 
dilator through the internal os, it was possible to insert a small condom 
balloon attached to a flexible metal catheter into the uterine cavity. 
The cannula was connected to a rubber tube which led to a mechanical 
ink recorder, so situated that its writing point recorded the contractions 
of the uterus on a revolving kymograph equipped with a timer. The 
balloon and cannula were sterile. The balloon was then distended with 
sterile water until the pressure in the system was approximately 40 mm. 
of mercury. 


To study the effect of progesterone on uterine contractions, a treat- 
ment schedule had to be established. After much consideration it was 
decided to give 15 mg. subeutaneously daily for four days, taking the 
tracing just before the first injection and about one hour after the last 
injection. In this way certain individual variations in response might 
be compensated for and the effect of the drug demonstrated whether 
the latent period of activity be short or long. In a few eases tracings 
were taken at other times during treatment; but since these were in 
all cases the same as those taken after completion of therapy, they are 
not reported. Unfortunately, we are in ignorance as to how proges- 
terone is metabolized. Indeed, we do not even know how it is eliminated 
from the body; because it is possible to recover from the urine only 
traces of pregnanediol after large doses of progesterone. 


EFFECT OF PROGESTERONE IN THE NORMAL CYCLE 


The pattern of uterine motility in the normal ovulatory cycle is now 
well established. My observations confirm those of previous investi- 
gators in this respect.’ Uterine contractions during the follicular phase 
are characterized by low amplitude, high frequency, and considerable 
tonus. Several days following ovulation the contractions assume an 


*The illustration of instrument for this procedure was published in this JouRNAL 
42: 1024, 1941. 
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entirely new pattern. The amplitude of each contraction becomes higher, 
rate is markedly diminished, and the uterus becomes atonic as indicated 
by the contractions returning to a lower baseline (Fig. 1). 
tern of motility has been studied in a sufficient number of cases (18) 
to state unequivocally that it is the normal pattern of contractions in 
This shows that the effect of endogenous proges- 
terone is one to inhibit the rate, increase the amplitude, and diminish 
tonus. The hypertonic uterus of the follicular phase is the result of 
From this group of patients, four were 
selected to study the effect of injected synthetic progesterone. 
them were treated as already described during the follicular phase, and 
two during the corpus luteum phase. 
was taken just before treatment was started and the other about one 
Examination of the tracings will reveal 
no change in the nature of the contractions either in the follicular or 
corpus luteum phase after the administration of progesterone (Fig. 1). 
No effect upon the rate, amplitude, or tonicity following 60 mg. of 
progesterone could be demonstrated. 


Tracings are shown, one of which 
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CLV. 
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progesterone. 


in a subsequent report. 
tients in two successive cycles. Tracings 
therapy; and the following month, taken on the same patient after 60 
Careful examination of the tracings (Fig. 2) fails 
to reveal any change in the rate, amplitude, or degree of tonicity. None 
of the patients reported any relief of pain following the 60 mg. of 


mg. of progesterone. 


MINUTES 


Fig. 1.—Normal cycle: Small amplitude, high 
during the follicular phase not altered by progesterone. 
quency, atonic contractions of the corpus luteum phase unaltered by progesterone. 


frequency, hypertonic contractions 
High amplitude, low fre- 


EFFECT OF PROGESTERONE IN PRIMARY DYSMENORRHEA 


Uterine contractions have been recorded in 15 patients with dysmenor- 
rhea. The pattern of motility in the eycles of these patients was the 
same as in normal, nonpainful cycles except that the menstrual contrac- 
tions are superimposed upon a hypertonic uterus. 
the tracings that the contractions of dysmenorrhea, taken while the 
patient was menstruating and experiencing her pain, do not return to the 
baseline because of the hypertonicity of the uterus. 
the atonie contractions during menstruation which will be described 
The tracings shown were taken on these four pa- 
were first taken without any 


EFFECT OF PROGESTERONE ON THREATENED ABORTION 


A young woman, aged 23 years, was seen in consultation when she was 
approximately three months pregnant. 
At the time of consultation she was hospitalized for pulmonary tubercu- 


This was her first pregnancy. 
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losis and was making satisfactory progress under collapse therapy. 
While the wisdom of therapeutic abortion was being considered by her 
physician, the patient began to have some vaginal bleeding. No attempt 
at treatment was instituted, because her physician felt that spontaneous 
abortion would be desirable. After several days of irregular bleeding, 
the patient began to have a few painful contractions. The cervix was 


PRIMARY DYSMENORRHEA 

NO TREATMENT AFTER GOmg. PROGESTERONE 
MENSTRUATING 

REN. 

MENSTRUATING LAA S/S) 
AN.B 

MENSTRUATING 
ARQ. 


MINUTES 


Fig. 2.—Primary dysmenorrhea: Tracings taken during menstruation, while patient 
was suffering her dysmenorrhea, were unchanged by progesterone. 


THREATENED ABORTION 


BEFORE PROGESTERONE AFTER 25mg. PROGESTERONE 
MINUTES 


Fig. 3.—Threatened abortion: Uterine contractions recorded in a patient who was 
spontaneously aborting at three months were not affected by progesterone. 


POST PARTUM 


ast DAY POST PARTUM Wd DAY-AFTER 6Omg. PROGESTERONE 
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MINUTES 


Fig. 4.—Puerperal contractions: The lower amplitude recorded after three days of 
progesterone therapy are physiologic and not the result of the hormone treatment. 


one-finger dilated and abortion was thought to be inevitable. The balloon 
was passed into the uterus and the contractions recorded. The patient 
was then given 25 mg. of progesterone and the contractions were again 
recorded. No inhibition of the contractions could be demonstrated fol- 
lowing the progesterone. The patient aborted about four hours after 
the balloon was removed (Fig. 3). 


EFFECT OF PROGESTERONE ON THE POST-PARTUM UTERUS 


Uterine contractions during the puerperium have been recorded in 
three patients following the administration of progesterone. Several 
clinical reports have described the relief of afterpains, using this hor- 
mone. None of these three patients had afterpains. They were all 
primiparas who had normal puerperiums. The first tracings were taken 
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on the first day post partum. Contractions occurred every four to six 
minutes and had a relatively high amplitude. Normally the contractions 
during the puerperium become progressively smaller, until after the 
twelfth day no intrinsic motility of the uterus ean be demonstrated. 
This pattern of diminishing motility has now been observed in seven 
patients and will form the basis for a subsequent report. This normal 
sequence of events makes it difficult to evaluate the effect of a hormone 
when treatment extends over a period of three days. Nevertheless, three 
patients were given 60 mg. of progesterone during the first four days of 
the puerperium and tracings were recorded before and after the treat- 
ment. The contractions at the completion of therapy on the fourth day 
show less amplitude than they did before treatment, but this cannot be 
attributed to progesterone influence. The tracing on one control ease, 
who received no treatment, is shown to indicate the normal amount of 
diminished motility which occurs. The diminished amplitude of con- 
tractions is a physiologic rather than a hormone effect (Fig. 4). 


CONCLUSIONS 


1. Uterine contractions before and after the administration of syn- 
thetic progesterone subcutaneously have been studied by means of an 
intrauterine balloon connected to a mechanical ink recorder which re- 
corded the contractions of the uterus on a kymograph. 

2. Synthetic progesterone has no effect upon uterine contractions in 
the normal ovulatory cycle, either during the follicular or the corpus 
luteum phase. 

3. Synthetic progesterone has no effect upon the high amplitude, hy- 
pertonie contractions of primary dysmenorrhea. 

4. Synthetic progesterone has no effect upon the uterine contractions 
in threatened abortion. 

5. Synthetic progesterone has no effect upon the uterine contractions. 
in the puerperium. 3 
REFERENCES 

. Corner, G. W.: Am. J. Anat. 32: 345, 1923-24. 

. Corner, G. W., and Allen, W. M.: Am. J. Physiol. 88: 326, 1929. 

. Knaus, H. H.: Arch. f. Exper. Path. u. Pharmakol. 124: 152, 1927. 
. Evans, E. I., and Miller, F. W.: Am. J. Physiol. 116: 44, 1936. 

. Reynolds, 8S. R. M., and Allen, W. M.: Anat. Rev. 69: 481, 1937. 


. Falls, F. H.: Illinois M. J. 76: 507, 1939. 
. Wilson, L., and Kurzrok, R.: Endocrinology 23: 79, 1938. 


“IWS Cor 


807 West FRANKLIN STREET 


THE EXTRAGENITAL EFFECTS OF DIETHYLSTILBESTROL 


NorMAN R. Kretzscumar, M.S., M.D., AND ALLAN C. Barnes, A.B., M.D., 
ANN ArRpor, MICH. 
(From the Unwersity of Michigan, Department of Obstetrics and Gynecology) 


EVIEW of the medical literature which has appeared since the in- 

troduction of diethylstilbestrol reveals a complete unanimity of 
opinion concerning the remarkable estrogenic effect of this and related 
chemical compounds. The evidence in this respect is entirely adequate, 
and stilbene drugs have universally proved to have a genital effect similar 
to that of the natural estrogens. To avoid further reduplication of 
data, therefore, this discussion concerns itself entirely with the extra- 
genital effects of diethylstilbestrol. During the past year the patients 
in this Clinie who have received diethylstilbestrol have been studied for 
possible effects of the drug on systems of the body other than the repro- 
ductive tract. 

MATERIAL AND DOSAGE 


A total of 100 women are included in this report. The group includes 
only patients who could be observed long enough to be helpful in this 
study. They have been followed clinically for from two to twelve months 
and laboratory studies have been carried out at various intervals for as 
long as six months in some instances. All of the women had definite 
indication for the drug on the basis of clinical findings; no purely 
experimental patients are included. The doses used have been con- 
servative, and in general have been based on the rule: Administer 
the minimum dose required to produce symptomatic relief. Specifically 
the dosage instructions for the average menopausal patient are these: 
1 mg. a day for one week, then 1 mg. every other day for two weeks; 
starting with the fourth week, one tablet or capsule (1 mg.) as seldom 
as is compatible with freedom from symptoms. Such self reduction of 
dosage has resulted in a range from 1 mg. taken every two to three days 
to one patient who is afforded complete relief on 0.5 mg. taken every 
other week end. For cyclic therapy, 1 mg. daily for the first half of the 
menstrual cycle is usually sufficient. In children, 0.1 mg. twice a day 
for ten days will bring the vaginal pH down to 3.6 or 4.0. These dose 
ranges are in marked contrast to those reported in connection with the 
early ‘‘toxicity’’ studies of the drug and constitute, we believe, one of the 
factors responsible for the low incidence of unpleasant side effects in this 
study. These doses are, however, adequate to produce satisfactory 
therapeutic results. 

GASTROINTESTINAL SYMPTOMS 


From 93 of the patients, reliable histories were obtained concerning 
gastrointestinal symptoms. The average duration of therapy for this 
group was thirteen weeks, the average dose during this period was 44 


668 


KRETZSCHMAR AND BARNES: EFFECTS OF DIETHYLSTILBESTROL 669 


mg. Eight patients, or 8.6 per cent, complained of nausea. Only two 
of these 8 actually vomited during the course of treatment. In 4 
patients, the drug was discontinued. Two patients were ‘‘eured’’ by 
changing the type of tablet administered accompanied by reassurance. 
The nausea in all the remaining eases subsided with reduction of dosage. 
An additional 11 patients complained of epigastric distress, but these 
were inconstant, temporary, and often associated with unusual dietary 
history. These all subsided without discontinuation of therapy. 

Nausea is the most frequently mentioned reaction in the diethylstil- 
bestrol literature. Morrell’ has recently reviewed this subject and found 
gastrointestinal symptoms reported in from 0 to 80 per cent of patients. 
The present report is not comparable to most of these series because 
of the difference in average dosage. While we used two forms of the 
drug (enteric coated and gelatin capsules), the incidence of nausea in 
our series was too small to permit of adequate comparison. Most of the 
patients took the medication at bedtime, often with a glass of milk. We 
feel that the effect of this compound on the gastrointestinal. tract is 
minimal, and is entirely comparable with that encountered in other forms 
of chemotherapy. 

LIVER FUNCTION 


While none of the available liver function tests is completely satis- 
factory, the bromsulphalein test was felt to be as adequate as any for 
this study. Liver function studies were done on 53 patients and 107 
bromsulphalein tests were carried out on these patients. A test was 
run on each patient before medication and again after treatment. The 
average time between tests was eight weeks, and the average dosage of 
diethylstilbestrol was slightly less than 34 mg. per day. The half hour 
serum retention of bromsulphalein was determined and any retention 
above 10 per cent was considered abnormal rather than 15 per cent 
which is usually considered abnormal. Only 7 abnormal readings were 
encountered, and 5 of these occurred prior to administration of diethyl- 
stilbestrol. In two patients, 15 per cent retention of the dye was found 
after therapy but in each of these there was greater retention before 
treatment was instituted. In one of these the test was repeated again 
after an additional five weeks of medication, and there was only 5 per 
cent retention of dye. It is our opinion, therefore, that diethylstilbestrol 
in therapeutic doses has no effect on liver function demonstrable by this 
test. Other tests have been used,?* and as yet no clear-cut evidence has 
been found of any hepatotoxic effect of diethylstilbestrol. 


BODY WEIGHT 


Because the retention of water has been said to occur after administra- 
tion of the estrogens, the weights obtained on the patients at the time of 
the bromsulphalein tests were compared. Considerable caution must 
be exercised in evaluating this figure, since many patients were simul- 
taneously put on a general regimen which often included changes in 
diet. Furthermore, the majority of the postmenopausal patients re- 
ported a marked improvement in the sense of general well being and 
in appetite. The maximum gain (9 pounds in ten weeks) occurred in 
such a patient, and a total average weight change in the entire group 
during treatment (an increase of 0.149 pounds) is probably not 
significant as an index of fluid imbalance. So far as can be told from 
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this series, it can be said that diethylstilbestrol showed no tendeney 
to produce any marked water retention. 


RENAL SYSTEM 


Urinary sediments were examined microscopically in 42 of the above 
group of patients before and after treatment. No patient had any demon- 
strable change in the constituents of the urinary sediment following 
therapy. One patient showed a trace of albumin both before and after 
diethylstilbestrol ; no other patient showed albuminuria. In other words 
no deleterious effects on the renal system are reflected in the urinary 
studies. Other renal function and urinary studies which have been per- 
formed*® ® 7 agree with this observation. 


HEMATOPOIETIC SYSTEM 


Eighty patients had complete blood studies before and after taking 
diethylstilbestrol. More than two-thirds of this group were menopausal 
patients; the average duration of therapy between laboratory studies 
was almost three months; the average total dose for this period was 46 
mg. A total of 171 blood counts were performed. 


The hemoglobin, red cell and white cell counts showed no significant 
or consistent changes. The average of each of these was slightly lower 
after therapy than before. This was within the limits of technical 
accuracy, but may be a reflection of the increase in blood volume which 
is said to occur with the administration of estrogenic substances. 

One interesting observation which was made with respect to these 
blood constituents concerned the color index. Of the patients under 
40 years of age, the color index showed an increase in only 27 per cent 
of the cases. Among the patients over 40, largely the menopausal 
group, the color index showed a rise in 64 per cent of the cases. This 
would tend to confirm the suggestion made by Hill® that a low color 
index is an integral part of the menopausal syndrome and can be cor- 
rected by endocrine therapy. Other references in the literature to this 
change cannot be found, but it is possible to calculate from the data 
presented by von Haam and his associates® that all 6 of their patients 
on whom blood studies were done showed an increase in the color index 
following the administration of diethylstilbestrol. Davis’ also states 
without commenting on the color index, that ‘‘in a small group of 
women with marked anemias of long standing, surprising improvement 
occurred after short intervals of diethylstilbestrol therapy.’’ 

Complete differential counts were performed on our group of patients. 
There were no marked shifts of white cell distribution or platelet count. 
The two most consistent and interesting findings were in respect to the 
monocytes and the eosinophiles. The monocyte count showed a rise of 
2.7 per cent in 60 per cent of the patients. This relatively minor 
change occurred with sufficient frequency to impress us. The eosin- 
ophiles also showed a minor but definite increase. Disregarding any 
change of only 1 per cent, 35 per cent of the patients showed an in- 
crease of eosinophile count of about 3 per cent, on occasions rising as 
high as 8 per cent. There was.no relationship between the occurrence of 
this mild eosinophilia and the gastrointestinal symptoms. In the cases 
where it was possible to follow the patients, this change had disappeared 
within two weeks after discontinuing the drug which is approximately 
the time required for reappearance of the menopausal symptoms. We 
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have no explanation for this mild and temporary eosinophilia, but feel 
certain that it is connected in no way with any so-called toxic reactions. 


SUMMARY 


During the past year, 100 patients receiving diethylstilbestrol for 
therapeutic reasons have been carefully observed and studied. All tests 
were controlled by performing them both before and after treatment. 
The observations reported relate to the effects of this drug on systems 
other than the reproductive organs. In general these extragenital effects 
duplicate those that have been found with the natural estrogens, and 
while many of these observations are of interest and invite further study, 
none of them can in any way be considered as representing toxic mani- 
festations of diethylstilbestrol. 


This study has been aided by a grant from the Upjohn Chemical Company of 
Kalamazoo, Michigan. The authors are indebted to the Eli Lilly Company and 
to the Upjohn Company for the diethylstilbestrol used in this study. 
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THE CAUSES AND TREATMENT OF SECONDARY 
DYSPAREUNIA 


ERLE HENRIKSEN, M.D., AND PauLta Horn, M.D., Los ANGELES, CALIF. 
(From the Department of Gynecology, University of Southern California) 


S DEFINED by the various medical dictionaries, the term ‘‘dys- 
pareunia’’ is derived from the Greek word, meaning ‘‘badly 
mated,’’ and indicates difficult or painful coitus. Unfortunate it is that 
the psychiatrist, the psychosomatist, the psychologist, the gynecologist 
and the sociologist has each interpreted the term according to his own 
limited specialty. This terminologic diseordancy has done much to 
retard the clinical study of the subject. of dyspareunia, relegating it 
to the files of minor problems. Certainly no symptom which ean so 
easily and completely derange the emotional, marital, and physiologic 
normaley of the patient can be considered of minor concern. Notwith- 
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standing the paucity of articles in the literature, the perfunctory para- 
graphs in most of the textbooks, and the apathy of the medical profes- 
sion, the symptom of dyspareunia is of major importance to the woman 
so afflicted. The present-day confusion is directly referable to two fae- 
tors: First, Kisch’s interpretation of dyspareunia as an ‘‘absence of 
voluptuous sensations,’’ and second, the pernicious practice of adding 
new terms, new definitions, and new interpretations without particular 
reason, 

Common usage has established dyspareunia as meaning the association 
of pain with coitus, and it is so interpreted in this article. We have 
appended the term secondary to designate the type in which de- 
monstrable pathology constitutes the underlying cause of the symptom. 
We appreciate that dyspareunia can and does oceur in the absence of 
indubitable pathology, and to this group of cases the term primary 
dyspareunia is applicable. That primary dyspareunia can be entirely 
psychical in origin cannot be denied, but it is our opinion that a thorough 
investigation will, in the majority of instances, reveal the presence of 
secondary somatic factors. The oft repeated statement that physical 
causes cannot be established in over 50 per cent of otherwise normal 
individuals is not in agreement with our experience. 

Dickinson aptly stated the basis for the difficulty in correctly pre- 
senting a statistical study of the subject, when he said that ‘‘the surgeon 
thinks of difficult coitus in terms of a knife passed through the muscles 
in spasm; the psychiatrist thinks of dyspareunia as a mental knot to 
be disentangled by analysis; the gynecologist who is tired of patching, 
poor and late patching, begins to think in terms of prevention through 
routine premarital examination and instruction.’? Our own concepts 
may be influenced by the fact that our material is basically gynepathie. 

The almost universal tendency to disregard or to minimize the com- 
plaint of dyspareunia reflects the hesitancy of the profession to view 
realistically subjects which are not well understood. The allegation that 
the patient is affronted by queries as to her sex life is not well grounded. 
Rare is the patient who hesitates to answer questions regarding her wel. 
fare, when these questions are carefully worded and intelligently pre- 
sented. The claim that the complaint of dyspareunia is infrequent is 
an admission that the subject has been entirely disregarded in the taking 
of histories. The old adage, ‘‘seek and ye shall find,’’ is especially 
applicable to this complaint. Many of the patients endure the discom- 
fort or actual pain for years, finally presenting themselves with an 
array of symptoms, so disconnected and bizarre, that the separation of 
the fact from the fancy strains the diagnostic acuity of the investigator. 
It is difficult to evaluate the signs and symptoms ascribable to dys- 
pareunia, as they are so often beclouded by psychie and physiologic 
factors, The major part played by dyspareunia in eases of long stand- 
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ing may be completely ‘‘blacked-out’’ by the multiplicity of secondary 
complaints. Uniformly good results can be attained in the treatment of 
these symptoms only through a comprehensive attempt to uncover the 
cause or causes. It must be admitted that the removal or correction of 
the causes will not necessarily be followed by success in therapy. In 
the background of all of these cases there is probably a psychie factor, 
the importance of which is unpredictable. That gastrointestinal and 
pelvic symptoms, frequently resulting in unnecessary medical and 
surgical procedures, are serious sequelae, is a lamentable fact, explained 
by our almost complete disregard of the important relationship of the 
emotional and the physiologic activities of the body. 


Pelvic inflammatory 


disease Ovarian 


tumors 


Bex) Uterine 


Brlis, varicosities suspension 


Parametritis 
Ureter 


Cervicitis 


Other Causes- 
1. Husband. 
2 Constitutional. 


3 Psychose and 
neuroses. 


Operalive or 
traumatic scars 


FROM THE SERVICE OF 
HENRIKSEN MO. 


Fig. 1.—Causes of secondary dyspareunia. 


The material herein presented represents a cross section of the so- 
‘alled sociologie levels, with no attempt to index them according to so- 
cial status. Though miscellaneous social and environmental factors ap- 
pear more frequent in certain groups, the overlapping of factors is so 
multiple as not to permit satisfactory classification. Grouping by age 
is also impractical. However, for clarity and convenience, our material 
has been arranged according to major factors, conceding that a sharp 
segregation of the strictly pathologic from the truly psychogenic is im- 
possible. 
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In Figs. 1 and 2 the demonstrable factors encountered in this study 
have been diagrammatically presented. The more common causes will 
fall into either the anatomic, the inflammatory, the neoplastic, the sur- 
gical, or the miscellaneous group, and no attempt will be made to dis- 
cuss all of the factors. 


| Induration-ut. sacral lig. FROM THE SERVICE OF 
v ERLE HENRIKSEN. M.D. 
Endometriosis - Pelvic 

Retroposition 
Pm Operative 
| Trigonilis 


Urethritis 


Prolapsed ovary— 
Aral fistula or fissure 
Recto-vaginal fistula Pollicu ar 
Endometriosis- 
Caruncle or 
Recto-aginal Septum polyp Preputial | 


adhesions 


Fig. 2.—Causes of secondary dyspareunia. 


ANATOMIC GROUP 


1. Malposition of the urethral meatus exposing it to coital trauma 
must be treated by instruction in coital postural technique. 

2. Congenital vaginal septa, vaginal bands and sears, and rigid un- 
elastic hymens require graduated dilatations with or without plastic 
surgical procedures. The routine incision or excision of the hymen is 
frowned upon and should be replaced by careful premarital examina- 
tion and adequate instruction. Some patients trace the onset of sexual 
difficulties to the premarital surgical incision of the hymen. 
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3. Absence of the vagina, though not a cause of dyspareunia, deserves 
mention because of its importance to the welfare of the patient. The 
suecess of plastic operations necessary to construct a functional vagina 
is dependent on two factors: First, the judicious selection of the sur- 
gical procedure best adapted to the individual, bearing in mind that 
there is no routine procedure in this type of surgery. Second, the eare- 
ful evaluation of the social, environmental, and psychical factors so fre- 
quently disregarded by the surgical enthusiast. 

4. ‘‘Married Virgins.’’ In this group we place those pathetic women, 
who, notwithstanding years of married life, still have an unpenetrated 
hymen. It is this group that best demonstrates the need of proper pre- 
marital instruction and examination. The always present psychogenic 
disturbances make the successful treatment of these cases most unsatis- 
factory. Simple excision of the thickened hymen, belated instructions, 
and proper dilatation of the introitus must be accompanied with ade- 
quate psychotherapy. Complete cures, in this type of case, are infre- 
quent, regardless of the thoroughness of the therapy. 

5. Anatomie disproportion of the genital apparatus is surprisingly 
uncommon. These cases usually respond to complete explanation of 
the problem in the presence of both partners. Graduated dilatation and/ 
or surgical procedures to enlarge the introitus may be indicated in the 
occasional instance. 

INFLAMMATORY GROUP 


1. Vulva.—Dermatologie diseases of the vulva manifest the same 
characteristics as they do in other portions of the body. These skin 
lesions may be so located as to cause dyspareunia and those of long 
standing may result in an incapacitating atresia of the introitus. The 
cure will be effected by appropriate treatment of the skin lesions. Skin 
changes appearing in the senium, viz., the various forms of leucoplakia- 
like lesions, may also cause atretic changes in the vaginal introitus. 
Though some skin lesions of the postmenopausal type may frequently 
respond to hormonal therapy, the true leucoplakie lesions usually re- 
quire a surgical removal of the affected parts. A correctly performed 
radical vulvectomy should leave a physiologically adequate introitus. 

Mention may be made of the gland of Bartholin in order to stress at 
least one point in the treatment of Bartholinitis. We permit several 
exacerbations of the involved gland before resorting to surgical incision, 
since it is our experience that many of these infected glands will subside 
completely following adequate drainage. The excision of the gland from 
the mucosal side may result in a painful sear. 

2. The Urethra.—The presence of an urethral polyp or caruncle does 
not predicate their importance as a cause of dyspareunia. A careful 
digital examination of the urethra, especially of the posterior portion, 
is of much importanee. The chronically indurated posterior urethra 
responds readily to careful dilatations of the urethra, followed by the 
topical application of an appropriate antiseptic. The indiscriminate de- 
struetion of the paraurethral ducts with the actual cautery may result 
in painful periurethral abscesses. Better results can be obtained in some 
instances by first stripping the paraurethral ducts over an urethral 
sound, followed by a thorough lavage of the duct. For this latter pro- 
cedure a lacrimal duct needle is indispensable. 
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3. The Ureter.—Dyspareunia is commonly associated with pathologie 
changes in the ureter, be they inflammatory or structural in origin. The 
patient usually complains of bladder disturbances appearing at variable 
intervals following the sex act. One of our patients stated that she 
experienced severe dysuria, with increased urinary frequency, eighteen 
to twenty-four hours after coitus. The routine attempt to palpate the 
pelvic ureters is a valuable adjunct in gynecologic examination which 
is frequently disregarded. Routine cystoseopic and ureteral studies, 
however, are not indicated in the study of dyspareunia. 

4. The Vagina.—Vaginitis, as a cause of dyspareunia, has become 
more common within the past decade. The increasing recognition of 
vaginal irritations associated with the presence of trichomonas vaginalis 
and the various species of the monilia type of fungi has been amazing. 
It is unfortunate for these patients that there is no universal form of 
therapy. It is our impression that other causative factors besides the 
trichomonads must be found before we fully understand how to treat 
this form of vaginitis. A carefully followed regime of diet, rest, per- 
sonal hygiene, and exercise may often give relief when the advocated 
trichomonadicides fail. 

Vaginitis secondary to a pathologic cervix or associated with the re- 
gressive and inflammatory changes of the senium readily responds to 
appropriate treatment. Traumatic lesions following improperly fitted 
contraceptive devices or supportive pessaries also occur, as do changes 
in the mucosa following the use of irritating chemical contraceptives 
or douches. We have been impressed with the many eases of so-called 
nonspecific lesions of the vagina that clear up following the withdrawal 
of all forms of therapy. 

5. The Cervix.—Because of the poor nerve supply, lesions of the cervix 
are seldom the direct cause of dyspareunia. However, the supravaginal 
portion of the cervix is intimately connected with the base of the blad- 
der and the lymphatie drainage from an infected cervix frequently 
produces the so-called aseptic and painful cystitis, with its syndrome of 
symptoms. The involved cervical lymphatics passing through the broad 
ligaments and along the uterosacral ligaments can account for the type 
of dyspareunia associated with deep penetration. Adequate dilatation 
of the cervical canal with proper cauterization is often followed by 
complete relief. Apparently there is no direct relation between the de- 
eree of visible cervical involvement and the amount of discomfort ex- 
perieneced by the patient. 

6. The Parametrium.—Though a parametritis, secondary to gonor- 
rheal infection of the cervix, is common, the importance of the post- 
abortal type of infection must also be considered. Cauterization of 
the cervix is interdicted under such conditions and conservative therapy 
offers the best results. The role of inflammatory lesions of the pelvie 
adnexa is difficult to evaluate. The acute processes are always associ- 
ated with dyspareunia. The amount of discomfort in the chronic eases 
is usually dependent upon the degree of fixation of the pelvic structures. 
However, it is not uncommon to find minimal pelvie inflammatory lesions 
producing incapacitating symptoms, and it is in these cases that other 
factors, such as a low threshold of pain or psychie reactions, must be 
searched for. Thus the degree of tissue involvement does not necessarily 
predicate the severity of the symptoms. 
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NEOPLASTIC GROUP 


Tumors of the vulva or vagina are relatively infrequent, except during 
the senile epoch. Hypertrophic granulomatous lesions may require 
radical surgical procedures, though in some instances the tissue destrue- 
tion and the landmark distortion rule out any attempt at reconstruction. 
In several of our eases the vaginal vault has been entirely occluded by 
condylomatous growths of a benign character. 

Tumors of the uterus are seldom associated with dyspareunia unless 
an intraligamentous nodule fixes the pelvie floor or a nodule becomes 
impacted in the cul-de-sac. Tumor masses large enough to distort pelvic 
landmarks may push the ovaries into the cul-de-sac where they are 
subjected to coital trauma. Mechanical obstruction by the tumor on 
the vascular bed of the pelvis may result in a painful chronic pelvie 
congestion or pelvic varicosities. The latter may occur in otherwise 
normal pelves and is not uncommon, especially in young women, who are 
on their feet all day. 

The importance of cystic and solid tumors of the ovary depends on, 
first, their location in relation to the vaginal fornices and, second, the 
presence of adhesions between the tumor mass and the parietal perito- 
neum. 

Pelvic endometriosis is one of the common causes of dyspareunia. A 
helpful differential point of diagnostic importance is that the pain is 
only affected by deep penetration and tends to radiate to the sacral 
area and down the legs. This syndrome is also common in the presence 
of indurated uterosacral ligaments secondary to an infected cervix. 
Endometriosis of the rectovaginal septum, the peritoneal surfaces of 
the cul-de-sac, the ovaries, and the uterosacral ligaments tends to pro- 
duce irritating sears with resultant painful adhesions. Treatment is 
dependent upon the severity of the symptoms, the age of the patient, 
and the location and degree of tissue involvement. The routine employ- 
ment of roentgen ray or surgical castration by tissue ablation is not 
considered a judicious procedure. 


SURGICAL GROUP 


This is by far the largest group and the underlying factors are legion. 
Paradoxically, a relaxed vaginal introitus may be the cause of a dys- 
pareunia as severe as that experienced with an introitus that is too 
small. The discomfort in the presence of vaginal relaxation usually 
arises from a displacement of the pelvie structures, exposing the bladder 
to mechanical trauma. Why many surgeons give no thought to the 
sexual life of women in the third phase of life is difficult to understand 
and reflects a total lack of interest in the normal physiologic activities 
of the woman. This thoughtlessness is the cause of much unhappiness, 
both mentally and physically. 

The most serious surgical transgression in the performance of plastic 
procedures on the vulva and vagina is the wholly unjustifiable one of 
some operators to apply certain routine operations to all patients. This 
will inevitably result in many failures, regardless of what may be the 
perfect technique of the surgeon. No single plan of surgery has yet 
been devised which is equally applicable to all eases. 

Because of their basic importance, certain points in the operative 
technique for the correction of vaginal and pelvic floor relaxations de- 
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serve reiteration. The unanatomie practice of trying to approximate 
the levator muscles in the midline, by placing the sutures too deeply, is 
commonly accompanied by a thick painful transverse band of scar tis- 
sue. A more desirable method is the restoration of the levator relation- 
ship by the proper approximation of the levator fascia. This technique 
achieves adequate support with minimal sear formation. Of equal im- 
portance is the selection of suture material, realizing that a correctly 
performed operation does not require the heavy sutures so commonly 
used in the past. The indiscriminate sacrifice of tissue results in an 
inelastic vaginal introitus that may interdict normal sex life. The 
tendency of many to suture the orifice too snugly intimates an in- 
feriority complex on the operator’s part. The successful repair of the 
vaginal introitus is judged not alone by its cosmetic appearance, but 
by whether or not a physiologic norm is obtained. 

At the present there is a rapidly growing wave of therapeutic en- 
thusiasm for routine immediate post-partum repair of the cervix, the 
perineum, and whatever other portion of the birth canal is exposed 
sufficiently for the introduction of a suture. It is true that there are 
specific indications for the immediate repair of birth canal injuries, but 
routine ‘‘trimming and suturing’’ should be discouraged. Such plastic 
procedures demand a training usually limited to the specialist and are 
not for the occasional operator. This widespread application of the re- 
pair can be traced to the numerous reports tending to simplify the 
technique. Many of the authors forget that what seems a simple and 
safe procedure in their hands is fraught with danger in the hands of the 
inexperienced. The second criticism of many of these reports is their 
almost blatant disregard of a critical follow-up of the patients. Another 
unfortunate practice in obstetrics is the tendency to consider episiotomy 
as a procedure that should be routinely employed. Our study reveals 
that even in the hands of the experienced, the episiotomy may have 
painful sequelae, and dyspareunia is surprisingly common. The point 
of tenderness in these caseS tends to localize just within the hymenal 
ridge. The treatment of these complications is not a resort to better 
postnatal surgical methods, but a full appreciation of the fallacy of ad- 
voeating routine procedures regardless of indications. When a routine 
procedure is advocated, the advocator admits, in most instances, that 
he has lost the art of adaption. 

The Cervix.—aA too radical amputation or repair of the portio vag- 
inalis of the cervix, with the resultant extension of the sears into the 
vaginal fornices, is commonly associated with dyspareunia. The pendu- 
lum is now on its return swing, and once more many clinics are advocat- 
ing routine panhysterectomy, because of the danger of the subsequent 
development of cancer. It is true that the panhysterectomy removes the 
potential danger of malignant changes in the cervical stump, but the 
exceedingly low incidence of primary stump cancer casts doubt on the 
validity of this syllogism. The careful preoperative examination and 
treatment of the cervix will do much to lower the incidence of cancer of 
the stump. In a series of 37 women, seen ten or more years following 
total hysterectomy for uncomplicated myomatous changes in the uterus, 
32 women complained of dyspareunia. Twenty-three of the patients 
stated that the discomfort was so marked as to make the sex act impos- 
sible. Careful examination disclosed shortened and immobilized va- 
ginas, narrowing and scarring of the vaginal vaults, and/or senile 
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changes of the vaginal mucosa. In the hands of the experienced pelvic 
surgeon, the uncomplicated total hysterectomy does not shorten the 
vaginal vault, but the actual measurements of the vaginal vault of 
patients operated upon by many different surgeons, revealed an average 
shortening of 2 em. Of 41 women, studied ten years or more following 
supravaginal hysterectomy for uncomplicated tumors of the uterus, only 
13 complained of dyspareunia. Total hysterectomy does have its im- 
portant place, but this procedure should not become a routine, and 
the cases should be selected. 

The Corpus.—The inept selection of the proper surgical procedure 
for suspension of the uterus may terminate in a syndrome of symptoms 
more serious than those complaints for which the surgery is performed. 
Here again, the pernicious attempt to apply a single plan of surgery 
to all types of cases inevitably ends in many bad results. Pertinent 
observations in the treatment of uterine malpositions are, first, that the 
uterus in retroposition is not necessarily the cause of the patient’s com- 
plaints, even though the presence of a pessary has brought relief. See- 
ond, an enlarged corpus with evidence of chronie congestion may cause 
more disturbance to the pelvie floor when brought forward than when it 
lay in the cul-de-sac of Douglas. It is not rare to see patients who date 
the onset of many complaints from a surgical suspension of the uterus 
for the attempted relief of multiple pelvic symptoms. Retroposition of 
the uterus, per se, rarely causes dyspareunia. Fortunately the operation 
for the correction of malpositions of the uterus is taking its proper place 
with the once favorite operation of suspending the kidneys. 


MISCELLANEOUS GROUP 


Fissures and fistulae-in-ano, hemorrhoids, and perirectal abscesses, 
though not often considered as possible factors in the cause of dys- 
pareunia, have been found in several cases. Into the miscellaneous group 
must also be placed the individual in whom nothing can be demonstrated 
by digital examination and, in many instances, surgical exploration. 
These patients complain of pelvie discomfort and actual pain can be 
elicited by pressure on the cervix, the broad ligaments and the utero- 
sacral ligaments. We have applied the term ‘‘pelvie causalgia’’ to this 
group and in a limited number have seen complete relief with resection 
of the superior hypogastric plexus. However, we do not of course ad- 
vocate this procedure as a routine form of therapy. 

Rare is the woman who will admit that her partner is responsible for 
her dyspareunia, though it is true that it takes two to produce the symp- 
tom. Though carelessness, awkwardness, and other such faults on the 
part of the male are frequent factors, the patients almost routinely 
deny their importance. 

CONCLUSIONS 


From the gynecologic standpoint the largest percentage of cases fol- 
low surgical procedures. A review of the various causes brings out 
the striking fact that a tendency to apply routine methods, with little 
attention to the physiologic importance of the parts involved, is the out- 
standing cause. Surgical enthusiasm should be tempered by eareful 
and intelligent evaluation of each case and not by the stubborn desire 
of the operator to cling to one surgical procedure. Though we agree 
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with Dickinson that premarital examination and instruction are of great 
importance, we feel that better end results can be obtained by a wide- 
spread education of the medical profession. 

Hidden away in every case are intangible factors such as fatigue, 
social and environmental disturbances, and general constitutional man- 
ifestations that can be brought to light only through intelligent study by 
the physician. Throughout this group of eases, regardless of the under- 
lying pathology, runs a pyschie current, so variable that without ade- 
quate psychiatric study its true importance cannot be evaluated. 
Though the demonstrable pathology or the structural defect can be 
removed or corrected, of equal import is the ability of the patient to 
readjust herself. The realization that a physical examination is of 
limited value without an attempt to determine the absence or the pres- 
ence of the intangible factors will do much to minimize the medical and 
surgical failures. In all instances the personality of the patient should 
be studied. It is admitted that the various specialties tend to limit 
their diagnostic interpretations and therapeutic procedures within the 
scope of their own field, and this applies likewise to the treatment of 
dyspareunia. However, even with an admitted bias, we feel that the 
majority of these cases reveal definite pathology or structural defects, 
as the original basis of the complaint. 

The treatment of dyspareunia is dependent on the identification of 
the causes and the removal or correction of these causes, be they physical 
or psychical in origin. To arrive at the correct interpretation presup- 
poses thorough study of the personality, the environment, the severity 
and duration of the symptoms, as well as the patient’s attitude toward 
both the complaint and her husband. 


SUMMARY 


1. The confusion in the study of dyspareunia results directly from 
a terminologic discordancy and the widespread apathy of the medical 
profession toward this problem. 

2. The causes of secondary dyspareunia are grouped according to the 
major underlying factors, into anatomic, inflammatory, neoplastic, 
surgical, and miscellaneous groups. 

3. The correct treatment is dependent upon the identification of the 
underlying cause and the proper evaluation of the so-called intangible 
factors. 

4. Though pathologic changes or structural defects can be demon- 
strated in most instances, full cognizance must be taken of the psychic 
faetor. 

5. The importance of prevention therapy is overlooked. Not only 
are premarital examination and instruction valuable, but a fuller ap- 
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preciation by the physician of the need of a discriminatory selection 
of types of treatment is sorely needed. 


6. From the gynecologic point, the most frequent single cause of 
dyspareunia is the attempt to apply routine surgical methods without 
individualizing indications. 
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INFECTIOUS LESIONS ABOUT THE EXTERNAL GENITALS* 
SpeciAL EMpHASIS UPON THE DIAGNOSIS 


Mortimer D. Speiser, M.D., F.A.C.S., New Yors, Y. 
(From the Obstetrical and Gynecological Service of Bellevue Hospital, 
Third Surgical Division, New York University) 


NFECTIOUS lesions about the external genitals of the female offer 
a particularly intriguing problem, since the same etiologic factor 
may produce variable lesions, and different etiologic factors may pro- 
duce similar lesions. Several infections likewise may coexist. <A close 
similarity in nomenclature helps further to becloud an already con- 
fused situation. 
INCIDENCE 


Because the admission of patients with vulvar infections to the gyne- 
cologie and dermatologic services of Bellevue Hospital is left entirely 
to the discretion of the admitting physician, the incidence of the vari- 
ous diseases is considered for each department individually (Table I). 
While the general incidence of syphilis on the gynecologic service is 
4.7 per cent, patients with primary lesions about the external genitals 
have been observed in 1.4 per 1,000 admissions, and secondary lesions 
about the genitals in 0.9 per 1,000 admissions. The incidénce of this 
latter condition is admittedly small because most patients with obvious 
secondary syphilis are admitted to the dermatologic service. Tertiary 
lesions have not been observed during the last five years. The appar- 
ently high incidence of lymphogranuloma has been somewhat surpris- 
ing, with 5.2 per thousand admissions. Grace’ reports an apparent in- 


* *Read, by invitation, at a meeting of the New York Obstetrical Society on Decem- 
er, 9, 1941. 
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crease of this disease in this locality. Granuloma inguinale has been 
observed in 0.4 per 1,000 admissions, chancroids in 0.8, condylomata 
acuminata in 2, and Bartholin abscess in 30.6 per 1,000 admitted 


patients. 


TABLE I. 
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INCIDENCE OF DISEASE, BELLEVUE HOSPITAL SERIES 


OBSTETRICS AND GYNECOLOGY 


GYNECOLOGY 


DERMATOLOGY—FEMALES 


Black admissions 41.9% 
White admissions 58.1% 
General incidence of syphilis 4.7% 


Black admissions 62.3% 
White admissions 37.7% 
General incidence of syphilis 48.0% 


S |Primary 1.4 per 1,000 admissions 


Y |Genital lesions only 


11 per 1,000 admissions 
Mostly genital lesions 


H |Secondary 0.9 per 1,000 admissions 269 per 1,000 admissions 
1 |Genital with or without extra- Extragenital, mostly with 
genital lesions genital lesions 

I = 

g |Combined primary and secondary 39 per 1,000 admissions 


Lymphogranuloma 


5.2 per 1,000 admissions 


34.4 per 1,000 admissions 


Granuloma inguinale 


0.4 per 1,000 admissions 


| 6.9 per 1,000 admissions 


Chaneroid 


0.8 per 1,000 admissions 


9.1 per 1,000 admissions 


Condylomata acuminata 


2.0 per 1,000 


admissions 


Bartholin abscess 
30.6 per 1,000 


admissions 


On the dermatologic service a 


syphilis in female patients is 48 per cent. Primary syphilitic vulvar 
lesions were encountered in 141 per 1,000 female admissions and second- 
ary manifestations in 269 per 1,000. The largest number of these pa- 
tients had both generalized and genital evidences of the disease. Lym- 
phogranuloma occurred in 34.4 per 1,000, granuloma inguinale in 6.9 
per 1,000, and chaneroid in 9.1 per 1,000, one-half of these latter cases 
presenting only a Ducrey infected inguinal bubo. 


TABLE II. REPORTED CASES OF VENEREAL DISEASES, HEALTH DEPARTMENT 


Females, all ages; New York City, 1940 


t Bellevue Hospital, the incidence of 


TOTAL RE- PRIMARY SECONDARY 
PORTED CASES LESIONS LESIONS 
Syphilis 13,780 264 777 
Lymphogranuloma 75 
Granuloma inguinale 15 
Ducrey infection 8 
Gonorrhea 3,888 


An impression of the prevalence of these diseases in New York City 
may be obtained from a survey by the Department of Health? (Table 
II). During 1940 there were 13,780 reported cases of syphilis occurring 


in females of all ages. There were 264 primary lesions, most of which 
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were on the genitals, and 777 secondary lesions, many with genital 
manifestations. During the same period there were 75 cases of lympho- 
granuloma reported, 15 of granuloma inguinale, 8 of Ducrey infection, 
and 3,888 of gonorrhea. 

GONORRHEA 


The characteristic picture of acute or chroni¢ vulvovaginitis of child- 
hood is too well known to necessitate its further description. In the 
adult, however, skin manifestations about the genitals are not the rule 
and secondary involvement, notably a dermatitis, is the result of irri- 
tating discharges and lack of cleanliness. These skin findings when 
present either in the child or adult offer no pathognomonic criteria 
for diagnosis, since nonspecific infections may cause a similar clinical 
picture. Thus the presence of a foreign body in the vagina, irritating 
urine, lack of cleanliness, and intestinal parasites, as well as the vul- 
vitis arising with acute exanthemas, require differentiation in the child; 
while monilia and trichomonad infections, as well as other instances of 
simple vulvitis, must be considered in the adult. An infrequently en- 
countered inguinal bubo due to the gonococecus has been described by 
Greenblatt and associate.* Usually unilateral this bubo resembles the 
chaneroidal infection. It goes on to suppuration and the aspirated pus 
reveals occasional gram-negative intracellular diploeocci. The presence 
of the gonococcus was further confirmed by eulture and biochemical 
tests. 

SYPHILIS 


The incubation period may vary from three to four weeks frequently 
but by no means is it always followed by an observed primary lesion. 
This disease with its protean manifestations may produce a genital 
primary lesion which abides by no rule, varying from a simple small 
erosion to the characteristic hard chanere. The chanere while usually 
single may occasionally be multiple. As observed in this study, the 
following sites are given in their decreasing order of frequency: four- 
chette, labia majora, labia minora, urethra, perineum, vagina, thigh, 
and mons veneris. 

Chaneres of the fourchette are usually single and diamond or irreg- 
ular in shape. They are most often of the erosive type, being rather 
superficial with a yellowish or grayish red surface. Induration of the 
base is most often lacking. The borders while being sharply demar- 
cated, are not undermined, being on a level with the surrounding skin. 
The patient will often ascribe this lesion to traumatism resulting from 
forcible coitus. The typical hard indurated chanere is less frequently 
found here. 

On the labia majora, the erosive type of chancre is the most common. 
It is usually round or oval, generally single, but may be multiple with 
a finely demarcated border which is not raised and the base is most 
frequently not indurated. Its surface is reddish like raw meat, reddish 
brown, or less often grayish. Chaneres are usually painless. The ulcer- 
ative chanere of the labia majora is the typical hard chancre with its 
round or oval ulceration, well-defined border which may be raised and 
an excavated indurated base which may be covered with a grayish 
membrane or tenacious wash leather slough. At other times the base 
is raw ham colored. The least common variety is the papular chancre. 
It is a red, raised, flat plateau-like papule which differs from the see- 
ondary manifestations, in that the papular chancre is usually singular 
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and has an indurated base. Edematous induration in adjacent tissue 
may be observed with either type of chancre more frequently, however, 
with the ulcerative type. Inguinal adenopathy, the ‘‘satellite bubo,’’ 
is very often but not universally found with primary syphilitic lesions 
about the external genitals, but when it does occur it is characteristie, 
in that it is painless, bilateral with discrete nodes, rubbery in con- 
sistency, and devoid of any acute inflammatory reaction unless there is 
an associated mixed infection. 

Labia minora chancres are most frequently characterized by an in- 
durated base with edematous induration of the loose connective tissues 
of the labia adjacent to the chancre. 

Chaneres of the urethra and clitoris are most often of the ulcerative 
type with the distinct hard chanere characteristics. Intraurethral 
chaneres may produce a serous or blood-stained discharge, thereby 
differing from the discharge produced by a gonorrheal urethritis which 
is purulent. 

One must ever be mindful of the possibility of a syphilitic infection 
when lesions appear upon the female external genitals, since there is 
such a variation in the appearance of the primary lesion. Therefore 
dark-field studies should be made on all genital lesions. The Spiro- 
chaeta pallida, with its spirals of marked brillianey and regularity as 
well as its characteristic slow motion always maintaining its tight twist, 
differentiate it from the Spirochaeta refringens and the Treponema 
genitalis. The former is less rigid and less brilliant, the latter smaller, 
less brilliant, more irregular and more translucent than the Spirochaeta 
pallida. This dark-field procedure has its greatest diagnostic value 
during the first few weeks of the chanere when serologic tests are still 
negative. Subsequently the reverse is true. 

The secondary manifestations of syphilis fortunately offer less diffi- 
culty in diagnosis. The condylomata lata or flat warts are raised 
plateau-like papules with a moist surface always swarming with spiro- 
chetes. They are multiple and variable in size, being usually discrete 
but sometimes confluent. The surface instead of being flat may be 
dimpled and its grayish color is due to surface dead epithelium. As 
this is rubbed off the color becomes more pinkish to coppery red. After 
a short time particularly in the absence of compression, these plateau- 
like surfaces may become rounded and nodular. One should look for 
associated generalized adenopathy as well as other secondary skin and 
mucous membrane manifestations. The results of serologic tests are 
now consistently strongly positive. 

Tertiary gummatous lesions about the genitals are infrequently found 
and may be mistaken for carcinoma. 


CONDYLOMATA ACUMINATA 


Common usage of the term condylomas for both the flat and pointed 
varieties may cause some confusion. Condylomata acuminata should 
ordinarily offer no difficulty in diagnosis. These discrete papillomatous 
growths occur about the genitals, probably due to a virus infection 
associated with discharge and moisture. When small or moderate in 
size they appear as pedunculated fir treelike projections. They some- 
times grow into larger papillomatous masses the size of a clenched fist or 
a fetal head. The pedicle persists but grows much wider, and the sur- 
face may lose its thorny character, becoming more cauliflower-like in ap- 
pearance. The occasional difficulty in diagnosis may be encountered 
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where both types of condylomata exist, the initial lesion being the lata 
with a superimposed acuminata. Where the mixed type is present, dark- 
field examinations, even though repeated, may not always yield the 
Spirochaeta pallida. However, at this time results of serologic tests are 
strongly positive. Last, the larger condylomata acuminata must be 
differentiated from an everting carcinoma. In the latter instance, uleera- 
tion, friability, and necrosis of tissue with bleeding are extremely sug- 
gestive and biopsy yields a distinct picture of malignancy. 


CHANCROID (SOFT CHANCRE, ULCUS MOLLE) 


After a three- to eight-day incubation period, infection with the 
Duerey bacillus causes either a single or more frequently multiple 
ulcerations, the borders of which are irregular but sharply circumscribed 
and undermined. The base is dirty grayish or yellowish in color and 
covered with a granular uneven surface. The ulcer bleeds readily and 
has a profuse purulent discharge capable of producing an associated 
vulvitis. There is usually no induration and the lesion is frequently 
painful. A red areola surrounds the ulcer. Since the lesions are auto- 
inoculable they are more likely to be multiple. When secondarily 
infected, phagedenie characteristics will ensue. As the result of in- 
guinal lymph node involvement which takes place in one-third of the 
cases of Ducrey infection, the glands become acutely inflammed, fre- 
quently going on to suppuration. The bubo is usually unilateral and 
uniloeular, tender and painful with surrounding erythema. 

A diagnosis of chaneroid should never be made without excluding 
syphilis not only because the lesion cannot be differentiated clinically ij 
but because a combined infection may be present. The original soft 4 
chanere precedes the hard syphilitic one, since the incubation period } 
of the former is so much shorter. Suggestive characteristics of the 
superimposed hard chancre make themselves manifest only after the 
first few weeks of the chancroid. 

The diagnosis of chancroid may be suspected in the presence of rea- 
sonably characteristic lesions, being confirmed by one of the followmg 


procedures. A positive smear of Ducrey bacilli may be obtained from 4 
material taken with a loop under the edge of the ulceration and stained ij 


preferably with the Unna-Pappenheim stain. The characteristie strep- 
tobacilli are not always readily demonstrable; however, up until re- 
cently the autoinoculability of this lesion served as a diagnostic aid. 
Now a saline suspension of inactivated Duecrey bacilli has been em- 
ployed as an intradermal test.t One-tenth cubie centimeter of this 
bacillary antigen is injected intradermally, and within forty-eight to 
seventy-two hours a papule, pustule, or an indurated area of at least 
7 mm. with an associated erythematous zone of at least 14 mm. will 
develop. This diagnostic procedure will become positive eight to fifteen 
days following the development of the uleer and may remain positive 
for life. Therefore, a positive Ducrey skin test will not of necessity 
indicate the causative factor of the present existing lesion. 

Syphilis when combined is diagnosed by repeated dark-field examina- 
tions and serologic tests. Even though spirochetes are not obtained 
after several attempts, serologic tests must be repeated for several 
months. These procedures should be done on all cases of known Duerey 
infections, 

The use of sulfanilamide in the treatment of chancroid has now been 
definitely established.> Not only is it of value for the original uleera- 
tions but for the associated bubo as well, 
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GRANULOMA INGUINALE (GRANULOMA VENEREUM, GRANULOMA PUDENDI, 
GRANULOMA INGUINALE TROPICUM ) 


Greenblatt and associates® have successfully inoculated Donovan bodies 
producing granuloma inguinale in 4 eases. Such experimental work 
has helped to establish this protozoan as the causative factor for this 
disease, even though culture of the Donovan body eannot be accom- 
plished as yet. After an incubation period of three to six weeks, the 
process starts as a small papule with superficial ulceration spreading 
peripherally in an irregular budding fungating fashion. Thus, from 
the external genitals the ulceration may extend onto the thighs, peri- 
neum and perianal regions. There is little or no tendency to heal as 
peripheral advancement takes place. The borders are rolled and the 
ulcerated surface itself presents a red granulating appearance. This 
condition is essentially a skin disease without lymphatie involvement. 
Therefore a true inguinal bubo is not encountered as long as a pyogenic 
infection is not superimposed. Pseudobubo, though infrequent, may 
be observed. These are simply subcutaneous granulomas which are 
nonsuppurative and appear as swollen nodules, ulecerating subsequently 
through the overlying skin, thereby causing the characteristic pinkish 
or reddish granulating ulceration. 

The cervix is not infrequently the seat of this characteristic ulcera- 
tion. Clinically it may be readily mistaken for an early carcinoma. 

Where, in addition to the granulating ulceration on the external 
genitalia, enlargement of the parts and fistulas occur, granuloma in- 
guinale may closely simulate lymphogranuloma. The two may also be 
combined. 

The diagnosis is established by finding the Donovan bodies and the 
pathognomonic cells. Material is obtained by scraping the edge of the 
lesion. This is stained with the Wright or Giemsa stain. Tissue ob- 
tained for biopsy may be thinly rubbed on a slide which can be stained 
similarly. The biopsy itself may be employed. These preparations 
when positive yield the pathognomonic cells with foamy cytoplasm, 
‘ausing intracytoplasmic cysts around which are found the deeply 
staining Donovan bodies. 

Fuadin or Tartar emetic has been used with fairly good results in the 
treatment of granuloma inguinale. Surgical excision of the entire 
area or solid carbon dioxide pencil applications are therefore not re- 
sorted to very often. 


LYMPHOGRANULOMA VENEREUM (CLIMATIC BUBO, TROPICAL BUBO, NICOLAS- 
FAVRE SYNDROME, LYMPHOGRANULOMA INGUINALE, LYMPHOPATHIA 
VENEREUM, ESTHIOMENE ) 


Much confusion has arisen not only because of some elinical similar- 
ity of this disease process and granuloma inguinale but because of the 
similarity in the nomenclature. The numerous synonyms for these 
diseases have not helped this confusion. The two diseases have an 
entirely different pathologic basis. Granuloma inguinale is simply a 
localized skin affection while lymphogranuloma venereum is essentially 
a disease involving lymphatic structures. Both are most often of 
venereal origin. The infectious agent, a filtrable virus, gains access 
through the skin of the genitals, producing an evanescent, apparently 
innocous papule or vesicle comparable to a flea bite. This primary 
lesion does not always occur and when it does it may go unobserved. 
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The ineubation period is about two or three weeks. Several weeks 
later, manifestations of the inguinal, genital, anorectal, or combined 
types are observed. Asymptomatic types are encountered. 

The inguinal variety is most frequently found in men, since the in- 
guinal and femoral nodes drain the site of the original inoculation on 
the penis. This lymphatic involvement is usually unilateral, sometimes 
bilateral. The glands are enlarged and painful, remaining character- 
istically discrete and multinodular. The overlying skin becomes ad- 
herent taking on a bluish or purplish red discoloration. Subsequently 
some of the nodules go on to suppuration, drainage occurring from 
numerous fistulous tracts. Aspirated material from this suppurating 
bubo is sterile for bacteria unless a mixed infection is present. All of 
the involved nodes do not necessarily go on to suppuration, however. 
The genital syndrome is found with greater frequency in the female 
either existing alone or combined with anorectal involvement. The 
initial lesion if noted may have occurred on the posterior vaginal wall 
or perineum and after a variable period of time, due to the lymphatie 
involvement, elephantiasis or enlargement of the external genitals 
takes place with or without ulceration. The elephantiasis is the result 
of inflammation and obstruction of lymphatie channels which is fol- 
lowed by hypertrophy and hyperplasia of the fibrous connective tissue. 
The resulting enlargement of the parts may be more or less symmetrical 
or there may arise pedunculated fibromatous nodules sometimes so 
large as to hang down between the thighs. When ulceration, though 
infrequent, is present with enlargement, the condition is known as 
esthiomene. 

The anorectal syndrome may occur either alone or combined with 
the preceding type. This combination has been frequently noted in the 
cases studied. When the anorectal involvement occurs in the male, it 
is most often the result of direct implantation of the virus resulting 
from sodomy. In the female, the method by which these tissues be- 
come involved has been open to some dispute. Perhaps several routes 
are possible. Direct implantation may result from the infected vaginal 
discharge draining posteriorly over the perineum thereby reaching 
anal mucosa. Sodomy is another method. If, however, the primary 
lesion occurred near the fourchette or on the posterior vaginal wall, 
direct extension via lymphatics could involve the rectal wall which 
lies in fairly close proximity to the initially involved tissues. As the 
result of this extension, proctitis with subsequent stricture formation 
will develop. Lymphogranuloma venereum is accredited with being 
the most common cause of rectal stricture in the female. Fistulous 
tracts may also be found involving the rectum, vagina, and perineum. 

A urethral syndrome has been described by Torpin and associates.’ 
In this present study, involvement about the urethral meatus was en- 
countered in a few of the genital types. An elevation of the mucosa 
forming a placque with or without ulceration may be found about the 
urethral orifice extending upward toward the clitoris. Pain and dysuria 
are the associated symptoms. In one of the cases of the present group, 
an associated carcinoma of the clitoris was considered because of the 
intolerable nocturnal pain. Urethral strictures do not oceur. 

The systemic manifestations of the disease are of variable frequency, 
being found more often with the inguinal variety, where at the onset 
fever, chills, and joint pains may be present. The genital and rectal 
varieties are more often encountered without these associated symp- 
toms. Hyperglobulinemia is frequently observed. 
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While a tentative diagnosis of lymphogranuloma venereum may be 
made from the clinical characteristics, the Frei test, an intradermal 
skin test, must be employed to substantiate this diagnosis. The Frei 
antigen employed is the suspension of the virus-infected mouse brain 
which has been inactivated. Another antigen known as lygranum’® is 
obtained by inactivating the infected yolk sae of the chick embryo. 
Injecting %4o of 1 «ec. of either of these antigens intradermally will 
produce a papule, vesicle, or pustule of at least 6 or 7 mm. in diameter 
in an infected individual. The associated erythema is of no significance 
and a control corresponding to the antigen employed must be injected 
so as to exclude protein sensitivity. The yolk sae control is less likely 
to produce a reaction than the mouse brain control. ‘Positive skin tests 
will develop in ten to twenty-one days following the initial lesion and 
may remain positive for life. While Stein’? has produced reversal of 
the Frei test by treating patients with sulfanilamide, this has not been 
corroborated by others as yet.’ Rake and his colleagues’* have re- 
cently employed lygranum as the antigen in a complement fixation test. 
While adequate sensitivity may be present, the specificity of this test 
requires further study. ; 

A pre-existing asymptomatic lymphogranuloma venereum with a pos- 
itive Frei test may be present in a patient with a vulvar lesion of 
another origin or perhaps several etiologic factors may be combined. 
Therefore as a routine one must employ dark-field examinations, sero- 
logic tests for syphilis, smears for Donovan bodies, Ducrey bacilli and 
fusospirochetes. In addition to the intradermal Frei test, a similar 
test employing the bacillary Ducrey antigen must be done. A biopsy 
should be studied for evidences of Donovan bodies, tubercles, and 
tubercle bacilli as well as malignancy. This latter condition may co- 
exist with lymphogranuloma but is not as likely to be associated with 
granuloma.** The biopsy may also be of value from the standpoint of 
a histologic differentiation of granuloma inguinale, lymphogranuloma 
venereum, and chancroid.'* 

As the result of this routine the earliest lesion of lymphogranuloma 
venereum when observed can be differentiated from chancre and chan- 
eroid; the later inguinal bubo of lymphogranuloma ean be differenti- 
ated from syphilis and Duecrey infection; the genital syndrome can be 
differentiated from syphilis, chaneroid, granuloma inguinale, tubercu- 
losis, and epithelioma; last, the anorectal syndrome can be differen- 
tiated from carcinoma and postoperative strictures. 

Until recently, since no specific therapy exists, the treatment of 
lymphogranuloma venereum has been unsatisfactory. The use of 
the sulfonamide drugs (1 + 8) brought about marked improvement, 
particularly in the earlier more acute inflammatory phases of the 
disease. Frei antigen intravenously has been employed with fairly 
satisfactory results. However, the later elephantiasis and strictures 
have been much more resistant to therapy. The enlargement of the 
external genitals with or without pedunculated masses can. only be 
relieved by surgery. For the proctitis, the sulfonamides, notably sulfa- 
evuanidine,’® have been of value. For the later stricture formation, Frei 
antigen intravenously and the sulfonamides and diathermy, either 
singly or in combination, are employed to soften and relax the stric- 
ture. In addition mechanical dilatation may be resorted to. There- 
fore colostomy is employed only when occlusion is progressive and 
obstructive manifestations ensue. 
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TUBERCULOSIS 


Tuberculous lesions about the external genitals are very infrequently 
observed. Three types of lesions have been deseribed.’® The first is 
the most typical, starting as a nodule and subsequently going on to 
ulceration. The margins are undermined and the granular base is 
covered with a dirty yellowish exudate in which at times grayish white 
miliary tubercles may be recognized. The lupus-like ulceration, when 
this type occurs, is recognized by the characteristic apple jelly nodules. 
Scrofulodermal ulcerations with indurated margins are to be found 
around tuberculous fistulous openings. 


The diagnosis of a tuberculous ulceration can be made by the char- 
acteristic histologie picture. Tubercle bacilli may also be found in 
these tissues as well, but where the etiologic agent is in doubt, guinea 
pig inoculations must be resorted to. 


CONCLUSIONS 


A positive diagnosis should never be made solely on the appearance 
of infected lesions about the external genitals. Grossly similar lesions 
may result from different etiologic factors. A single agent may be 
capable of producing variable lesions. Combined infections may be 
present. Therefore, pathognomonic characteristics are lacking so that 
an unequivocal diagnosis can be established only by the employment 
of certain routine procedures. These must include dark-field examina- 
tions and serologic tests, smears for Donovan bodies, Duerey bacilli 
and fusospirochetes, intradermal tests with the Duerey bacillary anti- 
even and the Frei antigen, and last microscopic examination of tissue 


obtained for biopsy. 
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THE END RESULTS OF THE SIMPSON OPERATION IN 
SIXTY-ONE PATIENTS DELIVERED AT TERM 


With REMARKS ON THE TREATMENT OF RETROFLEXIOVERSION 
IN THE CHILDBEARING WOMAN 


BrookE M. AnspacH, M.D., AND JoHN B. Montcomery, M.D., 
PHILADELPHIA, Pa. 
(From the Gynecological Departments of the Jefferson and the Bryn Mawr Hospitals) 


SIGNIFICANCE OF RETROFLEXIOVERSION 


N THE past many suspension operations have been performed for 

the relief of symptoms in patients having simple retroflexioversion of 
the uterus, As the evidence of failures accumulated, gynecologists began 
to appreciate the influence of constitutional types, and critical analysis 
of the asthenic woman led to a far better interpretation of her com- 
plaints, 


The idea that a retroflexioversion of the uterus necessarily produces 
symptoms and requires treatment is no longer entertained. Such symp- 
toms as lower abdominal pain, backache, dysmenorrhea, and uterine 
bleeding originate so often in functional or extragenital disorders, that 
only the unwary will now ascribe them to retroflexioversion until all 
other possibilities of origin have been explored. 


INDICATIONS FOR TREATMENT IN THE CHILDBEARING WOMAN 


Retroflexioversion acquires a new significance, however, in the child- 
bearing woman, and in the majority of them, at some time requires 
attention. It may interfere with conception; it is one of the most fre- 
quent causes of abortion in the early months of pregnancy; it may be 
responsible for backache, lower abdominal pain, and almost any pelvic 
symptom in the woman who has gone through pregnancy and labor. 


THE CHOICE BETWEEN POSTURAL, PESSARY, AND OPERATIVE TREATMENT 


Postural treatment with the knee-chest and the Sims’ positions alone 
or combined with the support of the uterus by a Smith pessary are com- 
pletely satisfactory in a large proportion of patients; conception is 
promoted, abortion is prevented, backache and lower abdominal pain are 
relieved, 

There are several advantages in postural and pessary treatment: 

1. It saves the hospitalization and the risk of morbidity and mortality 
attending an abdominal section. 
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2. The young mother is not taken away from her children and the 
home duties that loom so important. 

3. It settles definitely the role of the pelvic lesion in the symp- 
tomatology. 

4. It may be curative when a Smith pessary (Findley model) is placed 
in situ within two weeks of delivery and the round ligaments shorten 
enough during involution to maintain the uterus. 


Operative treatment may be elected when: 

1. The promptness of an operative cure has much appeal and is greatly 
to be desired. 

2. There is need also of appendicectomy, myomectomy, salpingectomy, 
or oophorectomy. 


3. The patient is opposed to postural treatment, fretting at the care 
which she must exercise herself and the occasional medical attention. 


4. Adhesions prevent replacement of the uterus or extreme relaxa- 
tion of the pelvie floor makes a comfortable fitting with the pessary 
impossible. 

5. The patient has her complement of children and intends to adopt 
contraceptive measures, the troublesome symptoms continuing when the 
uterus is unsupported. 


THE REQUISITES OF SUSPENSION OPERATIONS AND THEIR 
INFLUENCE ON TECHNIQUE 


Suspension operations during reproductive years must entail no dis- 
advantage during a subsequent pregnaney and labor, and the uterus 
must remain in good position. Complete accord has not been reached 
as to the preferable form of operation, there being many old and one or 
two new ones. 

While the type of operation should depend finally upon the conditions 
at hand, there are certain fundamental principles to be observed when- 
ever possible. They concern particularly the decision as to which part of 
the round ligament is to be selected as the medium of suspension. 

In explanation of the fact that the inner part arising directly from 
the fundus of the uterus is preferable, attention may be directed to its 
muscular structure, resembling the uterine wall, in contrast to the outer 
part which becomes less muscular as it approaches the inguinal canal 
and there quite fibrous. 

The round ligaments hypertrophy early in pregnancy, later elongate 
as the wall of the uterus thins out to accommodate the growing products 
of conception (uterine wall 8 mm. at start, 25 mm. by fourth month, 
4 to 7 mm. at term, DeLee), and shorten after labor in concurrence with 
the involution of the uterus. The inner parts of the ligaments par- 
ticipate more actively in these changes than the outer parts since they 
contain more muscular and less fibrous tissue. 

Operations that use the inner part of the round ligaments as the 
suspensory medium have been described by Olshausen, Gilliam, Simp- 
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son, Montgomery, Bissell, and many others. The ligament is not sewn 
to the uterus; in a subsequent pregnancy there is no interference with 
the normal enlargement of the uterus, and after labor the ligament 
along with the uterus returns by involution to its former dimensions. 

When the outer part of the round ligament becomes the suspensory 
medium as in the Webster-Baldy,*® 1! Coffey,t and other operations, the 
reduplicated inner part of the ligament having been sewn to the uterine 
surface, there is interference sometimes with the increase in the size of 
the uterus during early pregnancy. Although the more fibrous part of 
the ligament elongates as the uterus rises out of the pelvis, it participates 
less actively in the early muscular hypertrophy and the late muscular in- 
volution, and therefore does not so uniformly return to its pregestational 
state. 

THE SIMPSON OPERATION 


There are certain advantages of the Simpson technique over the earlier 
operations of Olshausen and Gilliam. Simpson, in 1903, was the first to 
propose that the shortening of the round ligaments should be retroperi- 
toneal; Montgomery described his plan which was quite similar in 1905. 

1. The ligament is carried extraperitoneally to the fascia of the 
abdominal wall and does not directly traverse the peritoneal cavity or 
create three passageways, one central and one on each side in which 
intestinal coils may become incarcerated. 

2. The uterus itself is not attacked, and there are no raw or sutured 
surfaces left upon it to invite adhesions. 

3. The fastening of the ligament to the bared fascia of the abdominal 
wall with linen sutures is conducive to a durable attachment. 

In Simpson’s original paper he called attention to another factor in 
the end results of his operation and others of its kind; the support is 
more directly upward and forward. In the Coffey and the Webster 
operations, it is partly lateral. The straight line of support is stronger 
than the curved one. 

In our own practice we have facilitated the performance of the 
Simpson operation and avoided the traumatism of various forms of 
forceps by the use of a special round ligament carrier (Fig. 4), and 
promoted security in the fixation of the ligament by using three inter- 
rupted sutures of fine linen instead of one figure-of-eight suture (Figs. 
1 to 3). A full deseription of the technique of the operation will be 
found elsewhere.? Figs. 1, 2, and 3 may be sufficiently descriptive. 

Operations on the cervix and perineum are often needed in combina- 
tion with suspension operations, and the same is true of uterosacral 
shortening when there is definite descent of the cervix. 

Many papers have been written concerning the late results of various 
forms of suspension operations so far as the relief of symptoms and the 
maintenance of normal position are concerned, but very few deal at any 
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length with the influence of the operation upon a subsequent pregnancy 
or with the position of the uterus after labor. In the childbearing period 
these are the important questions, for if an operation of a certain tech- 


nique were to interfere quite commonly with the course of a subsequent 
pregnancy and labor, or if the uterus was likely to become displaced 
again after the stress of these two processes, then it would fail in its 


requisites. 
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RESULTS OF SIMPSON SUSPENSION AFTER SUBSEQUENT 
PREGNANCY AND LABOR 


To provide information of this sort in respect to the Simpson tech- 
nique, we have reviewed our ward and private patients at the Jefferson 
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and the Bryn Mawr Hospitals and included those of Drs. Lewis C. 
Scheffey, James L. Richards, Charles Lintgen, and Thomas Costello. 


Altogether there were 500 patients covering a period of twenty years. 
There were 4 operative deaths (Table I). During the performance of 
the operations on two occasions, the veins of the broad ligament were in- 
jured. In one patient, salpingo-oophoreectomy was required ; in the other, 
nothing more than simple ligation of one of the veins was necessary. 


\ 
Fig. 3 


Fig. 4. 


The number of patients in whom pregnancy followed the operation was 
76 (Table II). There are certain facts which are explanatory of this 
comparatively small number. 

In a group of 50 patients the indications for operation were not con- 
cerned with the promotion of childbearing nor were the symptoms the 
result of pregnaney or childbirth. The operations in this group of 
patients were performed with the desire of relieving troublesome symp- 
toms; in some with well-marked organic lesions in association with the 
retroflexioversion, and in others after careful study and the conclusion 
that the uterus must be put into normal position. 
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TABLE I, ToTat NUMBER OF SIMPSON OPERATIONS 1921-1941 (500) 


Operative deaths 4 
Heat stroke 

Cerebral hemorrhage 

Pulmonary embolus 

Peritonitis 


Mortality 0.8 of 1 per cent 


TABLE II. PATIENTS PREGNANT AFTER SIMPSON OPERATION (76) 


Delivery at term natural passages 56 
Cesarean section at term 5 
Patients aborting (2 by induction) and not delivering 

at term ; 11 
Patients pregnant Jan., 1941, no information since 3 
Patient pregnant in 1936, no information Z 


TABLE III. PosITION oF UTERUS AFTER DELIVERY AT TERM 


Uterus in normal position after delivery at term 58 
Uterus in retroversion and descensus of first degree 3 
Patients examined personally 43 
Reported by obstetrician 15 
Reported by family doctor 3 


ing in divorce. 


dispose to abortion. 


were performed. 


Fifty-eight patients were sterilized by ligation or excision of the 
tubes ; of the remainder, many of the women used contraceptive measures 
and many were nearing the menopause. 

Abortion occurred in 11 patients; not one in this group ever went to 
term; in 2 the abortion was induced, in one as a therapeutic measure 
for psychosis; in the other on account of serious domestic troubles end- 
There was a total of 12 abortions in 10 patients; the 
eleventh patient had had 6 abortions, but there were no deliveries at 
term before the operation; after the operation she had six more abortions 
but one successful delivery at term. 

Bearing in mind the statement of Litzenberg, who reviewed the litera- 
ture, that ‘‘the proportion of one abortion to five viable births is sup- 
ported by authorities from many countries,’’ we may conclude that the 
altered anatomic relations brought about by the operation did not pre- 
On the contrary we have a definite number of 
patients in whom the performance of the Simpson operation after failure 
of postural and pessary treatment put an end to a repetition of abortion 
in early pregnancy. 

Among the 61 patients who were delivered at term, 5 cesarean sections 
We must regard this as a high proportion, but an 
analysis of the conditions that obtained in each patient seems to show 
that the indications for the cesarean section were not the result of the 
previous operation. 


CASE REPORTS OF CESAREAN SECTIONS 


Case 1.—Miss A. D., aged 15 years, of the asthenic type, complained 
of leucorrhea, backache, and pain in right lower abdomen. Subjected to 
operation only after every other effort to relieve pain had failed. Dis- 
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charging Skene’s tubules; endocervicitis; Neisserian infection suspected 
but not proved. Excision of Skene’s tubules; Pozzi’s operation for 
drainage; Simpson’s operation and appendicectomy in 1923. She was 
married eleven years later; uterus in normal position. At term 1934; 
there was disproportion due to small pelvic diameters. Cesarean sec- 
tion was selected as the procedure of choice. Examination in 1935, 
uterus in normal position. 


CasE 2.—Mrs. V. G., aged 22 years, married for two years, one six 
weeks’ miscarriage five months after marriage; desired children. Had 
backache. Objected to pessary. Had a slightly enlarged and prolapsed 
right ovary. Simpson operation in 1938. At term in 1940; large baby 
occiput posterior; patient had grown stout; was thick set; bore pain 
badly ; an unfavorable obstetric subject for delivery through the natural 
passages. 


Case 3.—Mrs. M. H., aged 30 years; 3 induced miscarriages previ- 
ously, curettage after each one; the last in 1929. Simpson operation 
for retroflexioversion and adhesions in 1932. Pregnancy and _ subse- 
quent easy delivery with forceps at the outlet in 1931, but the child died 
on the eighth day from atelectasis and pneumonia. Second pregnancy 
in 1937. At term had bleeding; diagnosis of premature partial detach- 
ment of placenta or marginal placenta previa. Continuous and in- 
creasing loss of blood; rise in fetal and maternal heartbeat. 


CasE 4.—Mrs. H. R., aged 26 years; one child; backache and pain 
right lower abdomen; Simpson operation in 1932; cesarean section in 
1933, after twenty-four hours of labor at term, no engagement and evi- 
dent disproportion. 


Case 5.—Mrs. F. B., aged 25 years; 3 children. Bearing down pain; 
Simpson operation in 1927; one full-term normal labor in 1929; cesarean 
section in 1933; four living ehildren already and desired to be sterilized. 

Aside from the cesarean sections, there was nothing unusual in the 
delivery of the other patients. They were either spontaneous or forceps 
deliveries with a fetal mortality of two (Mrs. H. M., and Mrs. M. D.). 

The uterus remained in normal position in 58 out of 61 patients (95 
per cent cures, 5 per cent recurrences) examined after a subsequent labor 
(Table III). In the patients classed as failures (3), the retroversion 
and descensus was little if any more than the first degree. The fundus 
of the uterus was definitely held up. In each one there had been much 
damage to the pelvie floor. 

For two of the patients classed as recurrences, a plastic operation was 
performed and the round ligament shortening was repeated; the third 
patient has had no symptoms. 


CASE REPORTS OF REPEATED SUSPENSION OPERATIONS 


Case 6.—Mrs. B. D., aged 35 years; miscarriage of six months’ twins 
a year after marriage. One healthy child at term two years later. De- 
sired another conception. Had pain in the right lower abdomen ; pessary 
for awhile; Simpson operation in 1923. Spontaneous delivery in 1925. 
Complained of many symptoms; psychoneurotic; general health subject 
of much concern; cystocele, rectocele, relaxed pelvic floor, the uterus 


| 


ANSPACH AND MONTGOMERY: SIMPSON OPERATION 697 


tending slightly to retrovert and sag, not retroflexed, still supported to 
considerable extent by attached round ligaments. Second operation in 
1926, plastic and repetition of round ligament shortening ; one pregnancy 
since; miscarriage at three months in May, 1927; psychosis increased ; 
the uterus in normal position, January, 1928. 

Case 7.—Mrs. M. D., aged 27 years; one child within two years of 
marriage; miscarriage in April, 1916. Complained of backache; trial 
with pessary unsuccessful; Simpson operation in 1916; spontaneous de- 
livery of nine-pound child in 1918; another very difficult delivery in 
1920; child said to weigh twelve pounds, born dead. Large cystocele and 
rectocele later with cervix within an inch of the vaginal introitus but 
the fundus well forward. Wore pessary from 1923 to 1927; continued 
to complain and wanted operative relief. Plastic and Simpson opera- 
tion in 1927. Examination two months later, satisfactory result. 


CONCLUSIONS 

1. During the childbearing age, treatment of retroflexioversion of the 
uterus may be required: (a) to promote conception, (b) to favor the 
normal course of pregnancy, (c) to relieve various symptoms, the most 
frequent of which are low abdominal distress and backache, worse in the 
erect posture and upon exertion, better when lying down. 

2. The procedure of choice is postural (knee-chest and Sims’ posi- 
tions) followed by manual replacement and the fitting of a Smith 
pessary. An exception should be made when the condition is discovered 
for the first time in early pregnancy. Nothing more than postural 
and very gentle efforts at bimanual replacement are needed in the great 
majority of cases. The manipulation incident to the formal fitting of 
a pessary during early pregnaney may provoke abortion. 

3. The relief afforded by the pessary proves the role of the lesion in 
the production of symptoms. 

4. When the uterus is in good position within two weeks of labor 
and the patient is fitted with Findley model pessary and wears it for 
three months, there is a small but definite chance of cure. 

5. When the patient wishes prompt and permanent relief and when 
the pessary is uncomfortable or fails to hold the uterus, recourse may be 
had to operation. 

6. The operation must be of such a type that there is no disadvantage 
to the patient during a subsequent pregnancy and labor, and the 
prospect of recurrence of the displacement after labor is very small. 

7. The Simpson operation gives almost uniformly satisfactory results. 
Of 61 patients delivered at term, 58 were cured (Table III). 
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STRICTURE-FORMING LESIONS OF THE FEMALE 
GENITALS AND RECTUM* 


A YEAR’s Stupy OF CASES IN THE DISTRICT OF COLUMBIA 


C. K. Fraser, M.D., H. F. Kane, M.D., anv JoHN Parks, M.D., 
WASHINGTON, D. C. 
(From the Department of Obstetrics and Gynecology, Thé George Washington 
University School of Medicine and Gallinger Municipal Hospital) 


HE purpose of this study is threefold: first, to discuss the develop- 

ment of facilities for a complete diagnostic investigation of hyper- 
trophic-, ulcerative-, sinus-, bubo-, and stricture-forming lesions of the 
female genitals and rectum; second, the controlled use of accepted and 
newer forms of therapy, so that improved results might be obtained; 
third, the establishment of the relative incidence of lesions of this type 
in the District of Columbia. 

A earefully detailed history was taken and a complete physical exami- 
nation was performed in each case. All patients were subjected to sero- 
logie tests for syphilis, dark-field examinations, intradermal tests, bi- 
opsies, smears, fresh preparations, cultures, and hemograms. After the 
clinieal diagnosis was established proper therapy was instituted. Every 
effort was made to keep each patient under close observation. 

A series of 117 consecutive cases is presented in order of incidence. 
The various tests and procedures employed will be discussed only so far 
as proper interpretation for correct diagnosis is concerned. 

In a high percentage of the patients examined associated and related 
diagnoses were made (Table I). Many of the patients were suffering 
from two or more venereal or related diseases. Discussion, however, will 
be limited to the primary diagnosis of the lesions. 


LYMPHOPATHIA VENEREUM 


Lymphopathia venereum was found in 34, or 29 per cent, of the pa- 
tients. Of the commonly used terms to designate this disease, our per- 
sonal preference is lymphopathia venereum. 


*Presented at a meeting of the Washington Gynecological Society, January 24, 
1941, Washington, D. C. 
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TABLE IJ. SHOWING VENEREAL LESIONS WITH ASSOCIATED DIAGNOSES 


ASSOCIATED DIAGNOSIS 
NUMBER POST- 
OF PRIMARY DIAGNOSIS OF LESION | SYPHILIS,| CHAN- | PREG- | TRICHO-| GONOR- 
PATIENTS GENERAL | CROIDAL| NANCY | MONAS RHEA 
STATE 
34 Lymphopathia venereum 11 9 6 6 4 
27 Genital syphilis 
a. Primary 14 27 3 5 3 
b. Secondary 138 
18 Chaneroidal infection 9 3 8 2 
41 Granuloma inguinale 4 5 1 3 1 
11 Condyloma acuminatum 4 1 5 7 1 
6 Epidermoid carcinoma 3 1 1 
5 Nonspecific lesions 1 1 
3 Trichomonas vaginalis vaginitis 2 3 
1 Leucoplakia 
1 Tuberculosis 


The voluminous literature on lymphopathia venereum will only be 
reviewed to credit Hellerstrom and Wassen,' in 1930, with the identifi- 
cation of the etiologic agent and the introduction by Frei,’ in 1925, of a 
specific skin test antigen. 

When performing the skin test, we prefer the use of ‘‘bubo pus’’ and 
‘‘mouse brain’’ antigens. In addition, we are testing the purified chick 
embryo propagated Frei antigens* together with chick tissue control. 

Only patients without rectal strictures were retained in our series for 
treatment. Stricture cases were referred to general surgery. 

Therapy in the retained group consisted of the sodium salt of sul- 
fanilic acid orally,t and a 10 per cent solution intravenously as proposed 
by Hebb, Sullivan, and Felton.* In eases under this treatment for four 
to six months, no decrease in vulval hypertrophy could be attributed to 
the use of sulfanilie acid. Vulvectomy was performed in seven eases. 
Operation was preceded by vulval hygiene. Repeated smears were made 
to determine the decrease in the bacterial flora and fusospirochetes. In 
the vulvectomized group, viewed at monthly intervals, areas of recur- 
rence were noted in three patients. These areas resolved with further 
loeal hygiene and sulfanilic acid orally. The results obtained in this 
group were satisfactory. 

The histopathology identified in six of the vulvectomized cases was 
characterized by an inflammatory reaction. There was a diffuse patehy 
lymphatie and plasma cell infiltration. The muscle fibers appeared 
split and pushed aside by the inflammatory change. There were peri- 
vascular collections of lymphocytes. Giant cells of the Langhan’s type 
were found. Cytoplasmic inclusion bodies, noted by Gamma‘ in 1923, 
were also seen in our tissue. The cellular infiltration was present in the 
seventh ease, but there were no giant cells. 


SYPHILIS 


Syphilis of the female genitals was found in 27, or 23 per cent, of the 
patients. It should be noted that 50.4 per cent of all the patients studied 
had general syphilis, but only 23 per cent had genital syphilitic lesions 
*The purified chick embryo propagated Frei antigen together with chick tissue con- 
trol was generously contributed by Dr. R. W. G. Wyckoff, Lederle Laboratories, Pearl 
River, N. Y. 
+The sodium sulfanilate was prepared and contributed by Dr. L. D. Felton, Public 
Health Service, Washington, D. C. 
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Cases of this type were diagnosed only if the T’reponema pallidum was 


dem 
tive 


onstrated by dark-field examination, or if serologic tests were posi- 
and all other etiologic agents were ruled out. 


7 | 8 9 


Fig. 1.—Lymphopathia venereum showing hypertrophy and ulceration of the vulva. 
Fig. 2.—Result following therapy and vulvectomy. 

Fig. 3.—Granuloma inguinale with hypertrophy of the vulva. 

Fig. 4.—Result following therapy and partial vuivectomy. 

Fig. 5.—Condylomata acuminata of the vulva. 

Fig. 6.—Result following therapy and. fulguration. 

Fig. 7.—Chancroidal ulcer associated with pregnancy. 

Fig. 8.—Tuberculosis of the vulva. 

Fig. 9.—Result following vulvectomy. 
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These patients were immediately hospitalized on the venereal ward 
for antisyphilitic therapy. The diagnosis was confirmed by the rapid 
regression of this type of lesion under specific therapy. 

CHANCROIDAL INFECTIONS 

Chancroidal infection was encountered in 18, or 15.4 per cent, of the 

patients. 


Fig. 10.—Histopathology, Fig. 1, low power. 

Fig. 11.—Histopathology, Fig. 1, high power. 

Fig. 12.—Diagnostic cell with Donovan bodies (Fig. 3). 

Fig. 13.—Re-epithelization following tartrate therapy (Fig. 3). 
Fig. 14.—Histopathology, Fig. 8, low power. 

Fig. 15.—Histopathology, Fig. 8, high power. 
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The diagnosis of chancroidal infection was based on a positive intra- 
cutaneous test with Ducrey vaccine’ and exclusion of other causes. A 
noteworthy clinical point is that the discrete ulcer due to H. ducreyi is 
tender. This can be determined by pressure when slides are prepared 
with a sterile loop. 

Although chancroidal infection is self-limiting, sulfanilamide orally 
and locally hastens the healing process. A high incidence of T'richo- 
monas vaginalis, associated with this lesion, was noted. Diagnosis of 
chancroidal infection by smear has not been successful in our hands. 


GRANULOMA INGUINALE 


Granuloma inguinale occurred in 11, or 9.4 per cent, of the patients. 
The diagnosis of granuloma inguinale was based on the finding of Dono- 
van bodies, response to therapy, and exclusion of other causes. In the 
search for Donovan bodies, smears were prepared from the biopsied 
tissue. The unfixed preparation was inverted into diluted Geimsa stain. 
Inversion resulted in decreased stain precipitation. 

Biopsies prior to and during therapy revealed the histopathologic pic- 
ture noted by Pund and Greenblatt.® 

Under therapy, healing of extensive lesions resulted in partial pig- 
mentation, a fact noted by Giglioli.? Williamson® stated that the sear 
always remains depigmented. 

Following clinical healing, we recommend plastic surgery to correct 
vulval deformities. The identification of Donovan bodies 1n this excised 
re-epithelized tissue is viewed as a source of relapse. For this reason, 
patients should receive tartar emetic and fuadin for several months after 
clinieal healing has occurred. 

The importance of a complete diagnostic survey is again emphasized 
in this group. The finding of five patients who reacted to the bacillary 
antigen of Ducrey, vet on further examination, proved to have granu- 
loma inguinale, proves the value of a complete study in each case. Initial 
medical treatment consists of tartar emetic intravenously and fuadin 
intramuscularly. 

CONDYLOMA ACUMINATUM 


Condyloma acuminatum appeared in 11, or 9.4 per cent, of the pa- 
tients. Condyloma acuminatum was diagnosed from its clinical appear- 
ance, exclusion of other diseases, and by biopsy. Again a high incidence 
of Trichomonas vaginalis, 63.7 per cent, was associated with this type 
of lesion. 

Treatment has consisted of vaginal and vulval hygiene until tricho- 
monads, fusospirochetes, and other organisms were reduced to a mini- 
mum. When cleanliness of the lesion, as measured by smears and cul- 
tures, warranted, the condylomas were removed by fulguration. 


EPIDERMOID CARCINOMA 


Malignant disease of the vulva was found in 6, or 5.1 per cent, of the 
patients. 

In two of these patients referred for study, the Frei reaction was 
regarded as positive by other observers. In our hands, the Frei tests 
were negative. Biopsy confirmed the paramount diagnosis. Hence, a 
positive Frei or Ducrey test does not preclude the presence of a malig- 
nant lesion. We stress the importance of biopsy even though other tests 
may be regarded as positive. 
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NONSPECIFIC LESIONS 
Nonspecific lesions were encountered in 5, or 4.3 per cent, of the 
patients. They comprised chronic inflammatory tumors, inguinal 
adenitis, and one ulcer. Treatment based on the exclusion of all pos- 
sible factors was symptomatic. 


TRICHOMONAS VAGINALIS VAGINITIS 


This single protozoan vaginal infestation, associated with multiple 
superficial ulcers of the vulva, was encountered in 3, or 2.6 per cent, of 
the patients. The relationship of the protozoan to the vulval ulceration 
may be regarded by some as controversial, but all other causes were 
excluded. Two cases occurred with pregnancy. The ulcers resolved 
under antiprotozoacidal therapy. 


LEUCOPLAKIA OF THE VULVA 


Leucoplakia was encountered in only one patient. Vulvectomy was 
resorted to as a therapeutic measure. The histopathologic picture is well 
established. 

TUBERCULOSIS OF THE GENITALS 


One ease of hypertrophy and ulceration of the vulva is presented 
as tuberculosis of the genitals. The case, in every respect, qualified as 
lymphopathia venereum, but one acid-fast bacillus morphologically like 
M. tuberculosis in a giant cell was noted by a competent observer. No 
other focus was elicited. This is only suggestive evidence that the lesion 
was due primarily to M. tuberculosis. All lymphopathia tissue is now eul- 
tured for this organism. Vulvectomy produced a good result. 


SUMMARY 


1. Attempts have been made in the District of Columbia, at Gallinger 
Municipal Hospital, to develop facilities for the diagnosis and treatment 
of lesions of the female genitals. 

2. The use of sodium salt of sulfanilic acid in the treatment of lympho- 
pathia venereum has been discussed. 

3. Corrective surgical procedures can be utilized in lymplionatiide 
venereum of the vulva, the healing phase of granuloma inguinale and in 
the papillomatous growth of condyloma acuminatum. 

4. We have not necessarily explored new fields but have applied estab- 
lished diagnostic procedures. Only in this way can a higher percentage 
of correct diagnoses be made and proper therapy instituted. 


The authors wish to thank Dr. Bayard Carter and C. P. Jones of Duke Univer- 
sity Hospital, Durham, North Carolina, for many personal communications, and 
great material aid during this study; Dr. H. H. Leffler, Gallinger Municipal Hos- 
pital for help in pathology; Dr. George G. DeBord, District of Columbia Health 
Department, for cultural procedures. 
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569 CASES OF ENDOMETRIOSIS* 


A STUDY OF 


GEORGE B. Haypon, M.D., CINcINNATI, OHIO 


(In Cooperation with the Obstetrical and Gynecological Department, Presbyterian 
Hospital, Chicago, Ill.) 


ITHIN recent years the condition known as endometriosis has been 
the object of much discussion and extensive investigative work. <As 
a result of this growing interest, we have made great strides toward the 
more intelligent diagnosis and treatment of the condition. There are, 
however, many problems still remaining which require further investi- 
gation. 
Novak defines endometriosis as the condition in which tissue resem- 
bling more or less perfectly the uterine mucous membrane occurs aber- 
rantly in various locations in the pelvic cavity. 


Endometriosis was first described to the medical profession in 1896 by 
Russell. 

Sampson made his classical contribution in 1921 by ascribing the 
etiology of the condition to the regurgitation of the menstrual flow back 
through the Fallopian tubes, and bases these factors on: 

1. Endometriosis can be demonstrated in eases of retroflexion with 

obstruction to the uterine or cervical canal. 

2. The endometrial lesions are distributed in the dependent portion of 

the pelvis. 

3. The tubes are usually patent. 

4. Endometrium ean be experimentally implanted on the peritoneum. 

Myer and Novak among others believe that aberrant endometrium 
arises from the heteroplasia or the abnormal differentiation in the 
celomie epithelium from which all genital mucous membrane arises. You 
will recall that the Miillerian duct developed from an invagination of 
the primitive peritoneum or celomic epithelium. 

Halban and Mestitz believe that the desquamating endometrial par- 
ticles are transported by the lymph channels or the blood stream. It 
may be siated, however, that the histogenesis of all cases is probably not 
the same. 

The analysis here presented covers a series of 569 cases of endometrio- 
sis. Of these, 112 patients were operated upon in the gynecologic de- 
partment of the Presbyterian Hospital up to and including 1933 and 
reported by Dr. Edward Allen. To these have been added 457 patients 
with endometriosis who have been operated upon from the years 1934 to 
1940, inclusive. 

The cases of endometriosis selected for this study were private patients 
belonging to members of the obstetric and gynecologic department and 
were operated upon and have been followed for a period of from one 
to ten years. It has been possible to follow 291 of the 569 patients over 
this period of time and thus to give us pertinent data for this study. 


*Presented at a meeting of the Cincinnati Obstetrical Society, October 16, 1941. 
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From the years 1934 to 1940 inclusive, there were 4,500 gynecologic 
operations. During 1934 there were 620 gynecologic operations, among 
which there were 52 cases of endometriosis, or an incidence of 8.4 per 
eent. During 1940, there were 713 gynecologic operations, among which 
there were 94 cases of endometriosis or an incidence of 13.1 per cent. 
This is not necessarily an indication that endometriosis occurs more fre- 
quently at the present time, but it may mean that at the present time we 
are better equipped to recognize the condition clinically. The incidence 
of endometriosis in the entire series of cases was 9.84 per cent. 

Endometriosis occurs chiefly during the period of ovarian activity in a 
woman’s life. The age limits in this series of cases extended from 16 to 
78 years of age, 530 of them falling in the age group from 21 to 50 years 
of age. There were 235 patients in the age group from 31 to 40 years 
of age, far above the number in the other age groups. 

Endometriosis itself or the conditions causing or responsible for its 
occurrence has a definite effect on fertility. There were 122 single 
patients and 262 patients who had one or more pregnancies in this 
series. One hundred sixty-eight of the patients were absolutely sterile, 
and 134 became pregnant and aborted, giving a relative sterility of 53 
per cent. 

Extensive endometriosis is rarely associated with pregnancy. When 
endometriosis and pregnancy are associated, abortion, premature labor, 
and extrauterine pregnancy may readily occur. In the presence of 
endometriosis interna and pregnancy, complications in labor are fre- 
quent. These may consist in rupture of the uterus, atony during 
cesarean section, or critical post-partum hemorrhage. 

A number of the cases of endometriosis occurred some years after a 
pregnancy. The average time since the last pregnancy was 9.18 years. 
The average duration of the symptoms as recorded in the histories was 
2.9 years. The interval between the last pregnancy and the onset of the 
symptoms, therefore, averaged 6.28 years. It is an interesting fact that 
practically all of these cases of endometriosis occurring some years fol- 
lowing pregnancy were of the type known as endometriosis interna or 
adenomyosis, and occurred in the older age groups. 

The symptoms elicited and the number of patients presenting each are 
found in Table I. 

A detailed history is of the utmost aid in making a diagnosis of endo- 
metriosis. The order if not the frequency of occurrence of clinical symp- 


TABLE I 
SYMPTOMS NUMBER OF PATIENTS 
Dysmenorrhea 226 
Dyspareunia 70 
Backache 179 
Bowel pain 25 
Menorrhagia 300 
Metrorrhagia 122 
Abdominal pain 224 
No symptoms 16 
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toms is acquired dysmenorrhea, backache often extending down the 
thighs, dyspareunia, increased or irregular bleeding, pelvic pain on jar- 
ring as in walking or car riding, low grade or acute bowel obstruction, 
and frequency of/or pain on urination. 

One will find that there is no typical history in endometriosis. Typi- 
cal dysmenorrhea need not be present. Dysmenorrhea when present is 
of the acquired type with some degree of progression. Endometriosis in 
many cases is responsible for pelvic pain even though the lesions are not 
firm enough to palpate either rectally or vaginally. Fixation of the 
uterosacral ligaments and the rectovaginal septum usually results in a 
pain of a bearing down nature and in a desire to defecate. These symp- 
toms begin before menstruation is initiated and abate after the onset. 
In many cases a dull aching pain is present after the flow ceases. As the 
disease progresses the duration of the pain increases, so that in most 
severe cases patients may not be free from pain at any time. This pain 
is made definitely worse on exertion. 

Dyspareunia is one of the most important symptoms found in endo- 
metriosis but is so seldom elicited in the history taken by the doctor. It 
is not uncommon for a patient to come to the doctor complaining of 
sterility or perhaps merely for a routine examination and the doctor 
might find extensive involvement of the pelvic organs in later proved 
endometriosis. 

Bimanual pelvic examination is, of course, extremely important. On 
examination one may find the rather characteristic beading of the sacro- 
uterine ligaments which may or may not be extremely tender to the 
touch. These are best palpated on rectovaginal examination. At times 
the patient is extremely difficult to examine because of the excruciating 
pain and discomfort. In this case, where pelvic pathology cannot be 
accurately determined, examination with the aid of ethylene and oxygen 
anesthesia or with intravenous sodium pentothal anesthesia is of great 
assistance. If it is at all possible to examine the patient without the aid 
of anesthesia, the diagnosis is usually more accurately made, because 
these affected areas are usually so painful. This is especially true im- 
mediately preceding a menstrual period. 

The location of endometrial lesions found at operation and the fre- 
quency of occurrence of each are presented in Table IT. 


TABLE II 
LOCATION OF LESIONS FREQUENCY OF OCCURRENCE 
Ovaries 345 
Uterus 313 
Cul-de-sac 191 
Ligaments of the uterus 69 
Sigmoid 8 
Rectum 14 
Tube 16 
Abdomen 3 
Bladder 3 
Appendix 1 
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Superficial lesions varied from pin-point size to the size of about 5 mm. 
The superficial lesions frequently occur at the free border or the convex 
surface of the ovary, or the lateral surface of the ovary. The lesions are 
usually of a raspberry color, and there is usually an adherence to the 
contiguous structures. Nodular lesions are very frequently found along 
the junction of the sacrouterine ligaments, causing puckering and dis- 
tortion of the peritoneum in this area. Occasionally small lesions are 
found scattered over the peritoneum that are visible only as star-shaped 
puckered areas. Some authors are of the opinion that these minute 
lesions are of but minor importance. 

Endometrial cysts are usually no larger than a hen’s egg. The choco- 
late eysts are frequently confused with follicle hematomas and with 
eystadenoma because of the hemorrhagic mixture. 

The type of endometrium found on pathologic examination usually 
shows marked tendency toward hyperplasia. Of the 380 specimens of 
endometrium obtained in this group of cases 221 showed evidence of 
hyperplasia, 85 specimens exhibited the resting stage, and 74 showed the 
secretory phase of the cycle. 

The associated pathologie conditions found accompanying many of the 
eases of endometriosis were numerous. Of these, the more frequent types 
were fibromyomas of uterus as found in 253 eases, outlet relaxation in 
127 cases, retroversion of the uterus in 81 eases, and cervical erosion and 
cervicitis in 75 and 37 instances, respectively. There were four in- 
stances of carcinoma of the uterus associated with endometriosis. 

The clinical diagnosis of endometrial lesions is frequently missed be- 
cause of the multiplicity of associated pathologie lesions of the uterus 
and ovary which may themselves account for the greater part of the 
patient’s symptomatology. Some of those symptoms mentioned should, 
however, direct attention to endometriosis even in the presence of other 
pathologie conditions. 

The operations performed in this group of patients are shown in Table 
III. 


TABLE IIT 
OPERATIONS INCIDENCE AMONG PATIENTS 

Laparotomy 160 
Vaginal 246 
Laparotomy and vaginal 82 
Webster round ligament shortening 52 
Appendectomy 111 
Presacral sympathectomy 5 
Vaginal hysterectomy 225 
Cauterization of transplants 71 
Resection of the ovaries 72 
Resection of transplants 80 
Oophorectomy 233 
Salpingectomy 230 
Abdominal hysterectomy 134 
Defundectomy 4 
Myomectomy 23 
Vaginal plastic 107 
Dilatation and curettement 
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The policy followed in this clinic in the treatment of endometriosis is 
that of the conservative procedure. It is realized that irradiation 
therapy will usually relieve the symptoms, but it is felt that conservative 
operations are the procedures of choice. The patient can always have 
irradiation at a later date if it is deemed advisable subsequently to sacri- 
fice the ovarian function. The fine cautery point helps greatly where 
dissection is impossible. Many times the utmost care is taken in remov- 
ing the most minute spot of transplant with the electric cautery. 

It is often necessary to remove one-third or even one-half an ovary 
in order to preserve some ovarian tissue. Surprisingly few patients with 
less severe endometriosis have had to be re-operated upon. Unfortunately 
too many women present themselves only after the lesions are very far 
advaneed. 

Constrictions of the cervix as well as retrodisplacements should be cor- 
rected wherever possible, keeping in mind the possible etiology of the 
condition. 

There are reports in the literature of cases of endometriosis in which 
there has been spontaneous disappearance of massive implants following 
conservative operations in the pelvis. 

The value of presacral sympathectomy is seriously questioned by 
many authors. Endometriosis is localized to areas of the peritoneum 
not innervated through the presacral plexus, but through the spinal 
nerves. It is therefore impossible to perform the necessary neurectomy. 
It is possible that regression and ultimate disappearance of the lesions 
may take place, although it is uncertain whether or not the sympathec- 
tomy had anything to do with the regression. 

The results, based on a follow-up of 291 cases of endometriosis post- 
operatively over a period of one to ten years, are shown in Table IV. 


TABLE IV 

RESULTS 
Average morbidity 1.16 days 
Average days in bed 9.9 days 
Mortality 0 
Completely relieved 257 patients 
Subsequent pregnancies 19 patients 
Dysmenorrhea 7 patients 
Dyspareunia 5 patients 
Backache 9 patients 
Bowel pain 8 patients 
Menorrhagia 16 patients 
Abdominal pain 2 patients 


Turunen reported on 200 cases of external endometriosis in which 
radical operations were performed in only 22 per cent. Of the pre- 
viously sterile women 31.7 per cent became pregnant after operation. 


SUMMARY 


1. The etiology of endometriosis is still an unsolved problem. 
2. Incidence of endometriosis was 10 per cent in 4,500 gynecologic 
surgical cases. 
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3. Age incidence varied from 16 to 78, being greatest in the childbear- 
ing years. 

4. There was a relative sterility of 53 per cent in this series. 

5. Dysmenorrhea, menorrhagia, backache, dyspareunia, abdominal 
pain are the important symptoms. 

6. Fibroids, retroversion, endocervicitis, outlet relaxation are the fre- 
quent associated pathology. 

7. Location of the lesions is most frequently in the uterus, cul-de-sac, 
and ovaries. 

8. Ovarian function was retained in 503 of 569 patients operated 
upon. 

9. A total of 88.3 per cent of the patients remained symptom-free post- 
operatively. 

10. There were 19 pregnancies subsequent to operation. 
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Mayer, Victor, and Templeton, Fred. G.: Inguinal Ectopia of the Ovary and 
Fallopian Tube, Arch. Surg. 43: 397, 1941. 


A swelling in the right inguinal region extending into the right large labium 
was first noticed in a girl when four months old. At the age of eight months 
this swelling did not seem larger, but there was difficulty in reposition. A month 
later the swelling recurred, was tender, and associated with vomiting. Operation 
seemed required. In the hernial sac were found the deeply cyanotic and slightly 
edematous right ovary and tube, which promptly attained normal color after 
being freed, and were replaced in the abdominal cavity. Recovery was uneventful. 

The authors bring a complete list of recorded cases which they analyze par- 
ticularly in regard to etiology, diagnosis, and treatment. 

EHRENFEST. 
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PARATHYROID EXTRACT IN PRE-ECLAMPTIC TOXEMIA* 
JoHN C. Broucuer, M.D., F.A.C.S., VANCOUVER, WASH. 


HE presence of tetany in pregnancy and the puerperium was recog- 

nized and reported as early as 1830 by Dance and Steinheil' and in 
1854 by Trousseau.? Erdheim*® noted that tetany appeared earlier, 
was more severe, and abortion and death occurred sooner in para- 
thyroidectomized pregnant animals than in the nonpregnant. Also it 
has been observed that in animals with chronic parathyroid insufficiency 
following extirpation of the thyroidparathyroid glands, gestation is very 
likely to initiate tetanic convulsions. Thyroparathyroidectomized dogs 
given cod liver oil until symptoms of tetany disappeared developed 
tetany during pregnancy, lactation, and estrus.‘ 


Sietz and Thierry’ noted symptoms of tetany in their obstetric pa- 
tients, and tested the galvanic irritability of motor nerves during preg- 
naney and found it increased in the last month of gestation in 80 per 
cent of the 70 healthy women examined and a still further increase of 
nervous irritability was found at the time of delivery. Kelner® noted 
positive findings in 75 per cent of his eases in the latter half of preg- 
nancy as well as during the first ten days of the puerperium. Richard- 
son‘ reported that fully 75 per cent of all pregnant women suffer from 
some degree of tetany. 

Symptoms of calcium deficiency during pregnancy appear usually in 
the middle trimester and increase in severity in the last trimester. More 
often obese patients, or those who have gained excessively, manifest 
symptoms of tetany. One reason for greater calcium deficiency in the 
obese is the fact that calcium combines with the neutral fat in the cells 
to form lipoids, in which form it is transported to its natural depots in 
the body. The most common symptom is spasm of the calf muscles. 
Other symptoms noticed which correspond to parathyroid insufficiency 
in patients following damage to or removal of the parathyroids in goiter 
operations are numbness and tingling of extremities, tightness in neck 
and chest, disturbance in swallowing, fatigue, and insomnia. Such pa- 
tients are usually irritable and extremely nervous. They tire easily and 
may complain of cramps in the back and hips and wonder if the cause 
is not rheumatism. Ultraviolet light or vitamin D in addition to ealeium 
has repeatedly relieved the hip and backache of many of my patients 
manifesting these symptoms. This beneficial effect I attribute to an in- 
creased assimilation of calcium. 

Estimations of blood calcium during pregnancy vary. Bogert,® 
Feinberg,’ and Davis'® find only slight variation during pregnancy. 
Widdows,"! however, noted a decided reduction in the blood ealeium 

*Presented at a meeting of the Washington State Obstetrical Association, Spokane, 
Wash., October 4, 1941. 

The Eli Lilly Co. furnished the parathyroid extract for this study for which the 
author wishes to express his thanks. 
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level of women during the last two months of normal gestation. He 
found that serum ealeium returned to normal after labor. 

In our office, serum calcium estimations on obstetric patients in the 
last trimester have given a normal figure of 10 to 12 mg. in 85 per cent 
of those tested and a slightly lower figure of 8 to 9 mg. in the other 15 
per cent. 

Clinical symptoms of calcium and parathyroid deficiency with a nor- 
mal total serum calcium have been reported. The body maintains the 
serum calcium at a normal level while withdrawing calcium from tissue 
reserves, thus giving rise to paresthesia and muscle cramps. 

Maternal tetany occurs in the last trimester of pregnancy, this being 
the same period during which eclampsia or pre-eclamptie toxemia most 
often develops. 

In a study of four patients having parathyroid tetany following goiter 
operations, I’? found that two of these patients developed tetany only 
during pregnancy. 

Mitchell,’* in 1910, advanced the theory of calcium deficieney as 
the exciting cause of eclampsia. Perpere't (quoted by Lopez) reported 
five eases of eclampsia in which parathyroid extract produced a diuresis 
with the disappearance of edema. 

Richardson’ reported two patients with pre-eclampsia, with blood 
pressures of 130 and 160 with a two-plus albuminuria and moderate 
visual and nervous symptoms, who become albumin free and showed 
complete symptomatic recovery in three to five days with administration 
of parathormone intramuscularly together with viosterol and calcium 


gluconate by mouth. 
PERSONAL OBSERVATIONS 

This is a clinical report of 1,000 pregnancies among which there were 
88 eases having during the last trimester a systolic blood pressure of 
at least 140 and a diastolic blood pressure of 90. The highest figure 
was 185 over 110. 

Thirty-four patients had a pressure above 150 over 100. In this 
group of 34 patients all had definite toxemia symptoms with varying 
degrees of ankle edema, fatigue, headache, epigastric distress, and al- 
buminuria. The group with blood pressures ranging between 140 and 
150 had no toxemia symptoms other than slight ankle edema and traces 
of albumin. 

Along with the elevation of blood pressure, edema and excessive weight 
were symptoms of tetany, such as fatigue, irritability, numbness and 
tingling of the hands and feet, muscle cramps, insomnia, and weakness. 
The blood pressure in 86 cases was normal in early pregnaney and re- 
turned to normal after delivery. Two patients had chronic glomerular 
nephritis with elevation of blood pressure. One of these patients de- 
livered a stillbirth at six months and the other a normal full-term baby. 
Parathyroid extract was used but found to be of no value in reducing 
the blood pressure due to nephritis. It did, however, lessen ankle edema. 
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It is not the purpose of this paper to discuss the pathogenesis or 
etiology of pre-eclamptic toxemia. 

Because of the associated calcium deficiency symptoms in this group 
of pre-eclamptie toxemias, parathyroid extract,* as prepared by Collip,”” 
was used in 1 e.c. doses to elevate serum calcium. In every case the 
extract produced diuresis, lowered blood pressure, lessened ankle edema, 
and promoted weight loss. Whether the parathyroid extract benefited 
the patient by a detoxification action, by an effect on blood calcium and 
phosphorus, or by a diuretic action is not determined. 

Edema or water retention in tissues is a typical finding in pre- 
eclamptie toxemia. Bayliss'® showed that the calcium ion decreases cell 
permeability and then tends to limit exudation and transudation. 

According to Hamburger,'’ the ratio of calcium, sodium, and potas- 
sium ions in a perfusing fluid is the determining factor in the formation 
of edema. It is evident that salt should be restricted and baking soda, 
which is sometimes used for heartburn, should be avoided if edema is 
present. The calcium ions tend to raise the resistance of the capillaries 
to permeation and at the same time act as a capillary stimulant, while 
the sodium and potassium ions on the other hand tend to increase the 
permeability of the capillary walls and favor exudation. Blum'® be- 
lieves that the administration of calcium reduces the sodium content of 
the blood and prevents the migration of this ion into the tissues. 


CASE REPORTS 


Case 1.—Mrs. A., aged twenty-eight years, a primipara, whose average 
weight was 165 to 170 pounds, consulted me when six and one-half 
months pregnant. Her blood pressure was 135 over 95 and there was 
moderate ankle edema present. At the eighth month her blood pressure 
was 150 over 95 and the ankle edema had increased. Her urinary output 
was 1,500 ¢.c. in twenty-four hours, and there was a definite trace of 
albumin. 

The following week her pressure was 165 over 100; weight 192, and 
she had a dull headache and scotoma. The edema was more marked. 
One cubic centimeter of parathyroid extract was given, the blood pres- 
sure continued to rise to 175 over 100 and the weight was 190; the head- 
ache was less. Three days later she was again given parathyroid ex- 
tract, and at the following visit four days later her edema was less, she 
had no headache and there was less swelling of the eyes, although the 
pressure was 185 over 100 and her weight 188. She was given another 
cubie centimeter of parathyroid extract. Three days later her pressure 
was 165 over 100 and her weight in the last twelve days had dropped 
from 192 to 181. Her pressure was now 168 over 100. 

She continued to feel better and for the next fourteen days her 
pressure gradually dropped to 155 over 100, and her eye symptoms dis- 
appeared. The albumin in the urine was recorded as three-plus on the 
two office calls when the blood pressure was the highest. This gradu- 
ally decreased as the pressure decreased until it was only a trace on 


*Each cubic centimeter represents 100 units. 
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the day the blood pressure was 155 over 100. She had a normal de- 
livery and an uneventful puerperium. 


CasE 2.—Mrs. C., aged 22 years, consulted me when three months 
pregnant. Her blood pressure was 110 over 70. Her weight was 211 
pounds and her average weight had been 185. Laboratory findings 
showed a mild anemia and negative urine. Her basal metabolie rate 
was minus 10 per cent. The patient was nervous as manifested by 
bitten nails. The distribution of obesity was of the hypoovarian type. 
The patient was given thyroid, iron, and ABDG capsules. 

Early in the fifth month of pregnancy her blood pressure was 160 
over 95. She was given parathyroid extract, a reducing diet low in 
sodium chloride, and was advised to rest two hours in the afternoon. 
She was also given 11% gr. of phenobarbital tablets for sleep at night. 
Her pressure dropped to 140 over 80 in one week and to 120 over 80 
in another week. In the sixth month the patient suddenly gained 7 
pounds in two weeks and her blood pressure rose from 120 over 80 to 
155 over 85. One cubic centimeter of parathyroid extract again brought 
the blood pressure down to 135 over 80 in one week. 

In the remaining two months of pregnancy on careful dieting, the 
pressure went above 140 over 90 only twice and parathyroid extract 
brought it to 130 over 80 each time. The patient gained 50 pounds 
during pregnancy and delivered a normal healthy male infant weighing 
8 pounds. 

Twelve other patients with blood pressures ranging from 140 to 178 
systolic and 90 to 110 diastolic had considerable edema of the ankles. 
These were given three to four injections of 1 ¢.c. of parathyroid extract 
and all but two showed lessened edema and a decrease in blood pressure 
in one to two weeks. Clinical improvement appeared before the de- 
crease in the blood pressure; the diastolic pressure was the last to show 
improvement. 

Three patients showed very little improvement in their ankle edema 
or in reduction of their blood pressure from the use of parathyroid 
extract. Five patients manifesting ankle edema but having normai 
blood pressures were given parathyroid extract and a definite benefit was 
obtained. 

In analyzing this group of toxemie patients, I find that the average 
gain in weight was 28.5 pounds. The greatest gain in weight was 50 
pounds in a single pregnancy and 49 pounds in a twin pregnaney. All 
babies were full-term normal infants except three. One twin born by 
cesarean section developed spastic quadriplegia. One baby died forty- 
eight hours after delivery due to a congenital heart lesion. One baby 
whose mother had nephritis: with hypertension was delivered a still- 
birth at six months. 

Each patient after the sixteenth week received 15 gr. of dicaleium 
phosphate before each meal unless she drank a quart of skimmed milk 
daily. There is better absorption of calcium from the intestinal tract 
when given without food. In the winter months when no sunshine was 
available ABDG capsules were given. The patient was encouraged 
to drink plenty of water and to avoid fats and excess carbohydrate foods. 

The action of the parathyroid hormone and that of vitamin D are 
probably different in that the former increases serum calcium by the 
withdrawal of the element from bone and tissue reserves’® and the lat- 
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ter increases the absorption of calcium from the gastrointestinal tract.?° 
Undoubtedly a lack of caleium or vitamin D during pregnancy throws 
an added burden on the parathyroid glands. For this reason it seems 
reasonable that all women during pregnancy and lactation should be 
given a calcium rich diet, and to insure absorption and utilization of 
the calcium some form of vitamin D should be added. 


SUMMARY 

A brief review of the literature dealing with the incidence of tetany 
in pregnancy and its relation to pre-eclamptic toxemia is given. 

Caleium and vitamin D were found effective in relieving the symptoms 
of maternal tetany. Parathyroid extract was found to be of value in 
reducing edema and relieving the symptoms of pre-eclamptic toxemia. 
Clinical improvement preceded the fall in blood pressure. The systolic 
and diastolic pressures dropped in all patients but did not return to nor- 
mal until after delivery. There were no cases of eclampsia in this series 
and no maternal deaths. I refer to deaths beeause toxemia of pregnancy 
causes approximately 25 per cent of maternal deaths.”! 

In this series it was not found necessary to give intravenous glucose 
or hospitalize any of these pre-eclamptic patients. Foods rich in calcium, 
protein, and vitamin D were included in the diet. Additional rest with 
or without sedatives was used when indicated. Magnesium sulfate was 
not used orally to promote elimination nor was it necessary to restrict 
water. 

Certainly one should not infer from this paper that parathyroid ex- 
tract alone can relieve the symptoms in all cases of pre-eclamptic tox- 
emia, but I believe it is a useful drug in the early cases and should be 
tried in a larger series cf greater severity. 
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PRIMARY BREECH BIRTH 
EXPERIENCES IN 20,000 DELIVERIES 


Epwarp G, Waters, M.D., Pu.B., F.A.C.S., Jersey Crry, N. J. 
(From the Margaret Hague Maternity Hospital) 


breech presentation occurs with a fair constancy in any 
appreciable group of births. Since it has been thought, and with 
good reason, to constitute an additional hazard to the parturient, an 
appraisal of our own incidence, proeedures, and maternal and fetal 
results seems of value. This analysis concerns 859 primary breech de- 
liveries in a series of 20,000 deliveries occurring over four and one-half 
years at the Margaret Hague Maternity Hospital, an incidence of 4.3 per 
cent. 

It is regrettable that the majority of statistics do not qualify breech 
presentations sufficiently to answer some of our perplexing questions. 
For instance, do figures include nonviable and premature babies (which 
are freely movable or ‘‘nonfixed’’ in utero) with full-term or ‘‘fixed’’ 
breeches? Is recognition given the difference in technical demands up- 
on the operator which this distinction imposes? Are the maternal 
dangers and obvious effects upon the fetus recognized in fixed as com- 
pared to nonfixed, or premature breech births? What controls the choice 
of operative procedures? What are the factors complicating delivery, 
and how are they influenced by the parity of the patient ? 

Unless a particular analysis helps answer these questions, it is but a 
mass of meaningless figures. It is apparent that an essential step is to 
divide breech presentations into (1) ‘‘free’’ or ‘‘nonfixed breeches’’ 
occurring with nonviable and premature babies under 2,500 Gm. or 
under thirty-two weeks’ gestation, and (2) ‘‘fixed breeches’’ occurring 
in patients approximately at term with average-sized babies, and with 
labor imminent or begun. 

The nonfixed breech with a premature or nonviable baby presents 
little technical difficulty. It is capable of free and easy motion within 
the uterus. The majority deliver spontaneously and without trauma to 
the maternal soft parts. Inevitably, the fetal mortality must be high, 
due to fetal lack of development. In this series, including nonviable and 
neonatal premature deaths, it was 46.7 per cent. Where prematurity 
is associated with multiple pregnancy, there is a sharp rise in fetal death 
rate. 

Little maternal danger exists from the nonfixed breech with premature 
fetus with respect to delivery technique. There is considerable hazard, 
however, from certain conditions which initiate premature labor, espe- 
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cially nephritis, pregnaney toxemia, abruption of the placenta, and 
placenta previa. Thus the maternal problem in this group is the 
management of the complicating factor rather than the fact of breech 
presentation. 

When we consider the fixed breech, the fetus of average size, not easily 
dislodged from its presentation at or near term, the entire picture 
changes. The fetus is now capable of surviving under ordinary extra- 
uterine conditions, but presentation by the breech means increased 
likelihood of injury. Trauma to an unmolded afterecoming head, the 
danger of nuchal extension of arms, and cervical retraction with arrest 
of the fetal head, imperil the vigorous fetus. Impaction is to be feared 
in multiple pregnancy at term. Undue pressure on the fetal body may 
produce adrenal apoplexy, or injure the spine or viscera. Consequently, 
the fixed fetus at term is endangered but in different ways than is the 
premature, nonfixed fetus. Here the total of full-term stillbirths and 
neonatal deaths from all causes was 76, or 11.2 per cent. 

The maternal hazards in this group are increased, for not only may 
the same complications occur as noted with premature parturitions, but 
there are added dangers dependent on the mechanies of delivery. Arrest 
of the fetal head after expulsion of the trunk is common. Misapplica- 
tion of force or improper technique may produce nuchal extension of 
arms or severe lacerations of the cervix. The vaginal canal and perineum 
are commonly lacerated, and extension of episiotomy wounds frequent. 
Injudicious application of forceps to the aftercoming head jeopardizes 
the baby and may severely traumatize maternal tissue. 

The parity of the patient is important, for although in our experience 
full-term fetal mortality in primiparas and multiparas does not vary 
greatly, the maternal threat is much greater to the primipara. The 
experienced operator recognizes in a primiparous fixed full-term breech 
a problem which may tax his judgment and technique to the utmost. 

We are not of the opinion that the term ‘‘assisted breech delivery’’ 
is a good one to describe an elective procedure to assist the normal ex- 
pulsive forces. There exists confusion as to how far assisting may go be- 
fore it becomes operative interference. It would be acceptable if it 
were standardized to describe guiding procedures after expulsion of the 
fetus to the umbilicus. Forceps to the low afterecoming head to flex it 
and control its passage over the perineum is less hazardous than accepted 
manual procedures, but certainly more dangerous in higher applica- 
tions. But in this review, lack of precision in recording the level at 
which the aftercoming head forceps were applied makes attempt to 
classify them on this basis valueless. All operative procedures are there- 
fore grouped together. 

Of the 859 breech cases, 195 were delivered by operative procedures. 
In 168 instances, forceps were applied to the aftercoming head, an 
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incidence of about 20 per cent. In our opinion, this could be increased 
with benefit to both mother and baby. It is of significance that in most 
of the 51 full-term fetal deaths, forceps were not used, or used after 
other methods failed. Three cases of adrenal apoplexy causing fetal 
death were ascribed to body-mauling in an attempt to deliver the head 
without forceps. 

There were 20 cesarean sections in this group, or 2.3 per cent. This 
approximates the general cesarean section incidence in the hospital. 
They were for a variety of indications and mainly performed at full 
term. It is our personal belief that many of the thirty-three primiparous 


TABLE I 
NEONATAL 
TOTAL AND PREMATURES 
TERM FULL TERM 
NONVIABLE AND FULL | PREMA- 
NONVIABLE TERM TURES 
Primiparas 508 404 104 33—8.1% | 29—28.0% 17 6 
Multiparas 351 271 80 18—6.6% | 40—50.0% 8 11 
Totals 859 675 184 51—7.5% | 69—37.5% 25 17 
Total full-term stillbirths and neonatal deaths 76, or 11.2 per cent 
Total premature stillbirths and neonatal deaths 86, or 46.7 per cent 


TABLE II. MULTIPLE PREGNANCY 


BOTH 
NE BREEC I MORTAL 
ONE BREECH MORTAL R 
Breech, twins 96 60 0 18 sets | 0 
Breech, triplet 1 1 0 
TABLE III. OPERATIVE DELIVERY 
Forceps to aftercoming head 168, or 19.5% 
Cesarean section 20, or 2.3% 


Craniotomy 7 
No maternal deaths 


term stillbirths (8.1 per cent of all full-term primiparous breech births) 
could have been averted by increasing the operative incidence with more 
frequent judicious performance of cesarean section. Since comparable 
figures of 18 full-term stillbirths in multiparas (6.6 per cent) were 
shown for this series, resorting to cesarean section too readily for all 
breech presentations would be neither sound nor safe. Obviously see- 
tion is necessary in certain eases of breech presentation complicated 
by placenta previa, abruption of the placenta, progressive toxemia of 
pregnancy, and prolapse of the cord through an undilated cervix. It is 
often advisable when nephritic toxemia, chronic hypertension, and 
chronic heart disease complicate the picture. Especially if one considers 
infertility, age, and a desired future sterility, we believe that we have 
been overconservative. But as at other times, the election of this major 
abdominal operation must depend upon the exercise of good judgment 
after thorough consideration of all relevant data. 

Craniotomy was performed seven times upon the aftercoming head. 
Three of these were hydrocephalics. In all seven eases, the fetus had 
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already died. Craniotomy on the aftercoming head is not lightly to be 
undertaken. Obviously it is a ‘‘way out’’ of an already bad situation. 
One of our cases developed a vesicovaginal fistula requiring subsequent 
correction. 

The primiparous breech patient presents factors complicating delivery 
which separate here from the multipara. As might be expected, this 
study showed her to be a more likely candidate for toxemia of pregnancy, 
and more apt to lose the baby if the cord prolapsed. 

Placenta previa is a common complication in multiparas, 2.3 per cent 
as compared to 0.4 per cent in primiparas, and the degenerative diseases 
and their accompaniments, as nephritis with abruption of the placenta, 
are more often encountered. These are best noted in Table IV which 
sets forth some of these factors complicating breech births. It may be 
observed that the nonfixed premature breech is encountered more often 
in the multipara, but is of significance largely by reason of the complicat- 
ing factor. 


TABLE IV. COMPLICATIONS, FULL TERM 


TOTAL 


“aras | aras | veatus | TOTES | FETAL 

DEATHS 
Prolapsed cord 6 3 6 0 12 3 
Prolapsed arm 0 0 1 0 1 0 
Heart disease 1 0 2 0 3 0 
Chronic nephritis 0 0 1 0 l 0 
Pregnancy toxemia 8 2 1 1 9 | 3 
Abruptio placentae 0 0 J 1 1 1 
Placenta previa 0 0 6 1 6 1 
Pyelitis ] 0 0 0 1 0 
Spina bifida 4 2 2 2 6 | 4 
Anencephalus (monsters) ] 1 2 2 3 3 


Premature stillborns; placenta previa, 4; prolapsed cord, 4; eclampsia, 1; abruptio 
placentae, 1; nuchal cervical retraction, 1. 


Prudent and rational management of the full-term fixed breech de- 
pends therefore on the careful observation and evaluation of all mechan- 
ical and complicating factors. The parity of the patient may be im- 
portant, as in prolapsed cord in a primipara with living baby. The age 
may be all important, as in elderly primiparas or in those of known rela- 
tive infertility, making inadequate progress in labor. It is morally 
wrong and socially unjust to render pregnancy and parturition fruitless 
for such women by ill-advised overconservatism. The condition of the 
cervix and parity in abruption of the placenta may determine proce- 
dure. Obviously, the primipara not in labor presents a problem re- 
quiring vastly differing treatment from the multipara in labor with well- 
dilated cervix and with ample pelvis. The presence of a monstrosity 
may alter one’s course. Such considerations have more bearing upon 
the course of labor, management and results to mother and fetus than 
pelvic capacity or architecture. 
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Post-partum complications are influenced somewhat by parity and 
age. Severe lacerations were noted in our series more in primiparas, 
while post-partum hemorrhage, adherent placenta, cardiac complica- 
tions and renal impairment were observed with greater frequency in 
multiparas, especially elderly. This is in accord with common obstetric 
knowledge, but upon its application depends the lowering of risks to 
mother and fetus. There were no severely septic cases, but endometritis 
with foul lochia was noted more often in elderly multiparas. When this 
occurred it almost invariably followed manual removal of an adherent 
placenta. Breech presentation per se does not seem to increase the 
hazards from medical complications unless dystocia develops and opera- 
tive termination of labor ensues. 

Certain complications have a direct bearing upon the fetus and 
fetal mortality. Thus, of 16 cases with prolapsed cord, 7 babies died. 
Abnormal fetation accounted for 9 fetal deaths, and extension of the 
arms with arrest of the head at the inlet undoubtedly caused fatal delay 
and trauma in the majority of full-term stillbirths, although this is 
difficult to show statistically. Fractures of the clavicle are not infre- 
quent® but unimportant if properly treated. One humerous was frac- 
tured. There were no eases of Erb’s paralysis noted immediately or 
recorded in eclinie follow-up. There was one case of cerebral hemorrhage 
with arrest in mental development. 

There was no maternal mortality in these 859 patients. 


SUMMARY 


In the consideration of the fact, management, and outcome of primary 
breech presentations, the size and viability of the fetus, pelvie architec- 
ture, coexisting complications of pregnancy, pre-existing or coexistent 
disease, influences of age and fertility, and the parity of the patient 
have reciprocal rather than individual significance. 

In this study of 859 primary breech births with an incidence of 4.3 
per cent in 20,000 deliveries, attention is directed to the operation of 
such reciprocally important factors governing fetal and maternal safety. 
In this manner the more important aspect of preventable fetal and 
maternal morbidity and mortality may be contrasted with gross figures. 
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CHONDRODYSTROPHIC DWARFISM IN PREGNANCY 


Report oF Two Cases 


H. C. Spautpine, M.D., Ricumonp, Va. 
(From Department of Obstetrics, Medical College of Virginia) 


ee subject of dwarfism has been an age-old excitant of human 
curiosity. For this, if no other reason, it seems strange that so little 
space in medical literature has been devoted to this subject. 

Guggisburg! distinguishes between proportionate and unproportion- 
ate dwarfism or nanosoma, chondrodystrophie dwarfs being in the latter 
group. The older editions of Williams? give a fuller description of 
this anomaly than any other American reference available. The case 
described by Williams was a 27-year-old dwarf, 123 em. tall, who died 
after cesarean section. Balasquide,* in 1935, reported a case of dwarfism 
in a Puerto Rican. To judge by the photograph, his dwarf did not 
appear quite as unproportionate as did my case reported below. The 
most fertile source of references to chondrodystrophie nanism was found 
in Kaufman’s text on Pathology.t He states that this condition may 
appear in either intrauterine life or sometime after birth, and that the 
deviation from normal is chiefly in the shortness of the long bones. The 
soft tissues are normally developed so that the redundant skin hangs in 
folds as would a dress made with too much cloth. These changes are due 
to incomplete growth of the cartilage and early cessation of enchondral 
ossification. When observed at birth, Kaufman states, this condition 
has been erroneously called fetal rickets and should be called chondro- 
dystrophia fetalis. He adds-that nothing is known of its etiology or 
therapy, but concerning the incidence and prognosis a few patients have 
been reported living past thirty and one even to the age of eighty. The 
majority, however, die in the first few weeks of life. None is taller 
than 140 em. Some may be of high intelligence. 

Since our texts quote only the foreign example (Breus and Kolisko,°® 
1900) of chondrodystrophy complicating pregnancy, I am moved to add 
two patients treated on the wards of the Medical College of Virginia. 


CASE REPORTS 


Case 1.—L. T. (Hospital No. 17,876), 22-year-old, unmarried, colored, 
primigravida, was referred to St. Philip Hospital Jan. 11, 1934, by 
Dr. C. R. Robins of Hopewell, Virginia, because of failure of progress 
in a term labor of thirteen hours. She was one of seven sisters, one of 
whom had died of tuberculosis, the remaining five being normal and 
healthy. She had been told she was born with deformed extremities. 
An attack of measles prevented her having an entirely negative past 
history. Menses had begun at the age of thirteen and were normal. 
Her pregnancy had been uneventful until the spontaneous rupture of 
her membranes and the onset of labor. 
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Examination revealed a somewhat fat girl, obviously pregnant and in 
labor. There was a very unusual conformation of face and extremities. 
This unusualness can better be appreciated from her pictures than from 
description. She was 119 em. tall and after delivery weighed 43.2 kg. 
A macroglossia was noted. Her fundus uteri measured 40 em. above 
the symphysis pubis. A single fetus lay in the L.O.T. position with a 
heart rate of 164 per minute in the L.L.Q. Vaginal examination re- 
vealed prominent ischial spines, a partially effaced, soft cervix 2 em. 
dilated, with the vertex floating. Pelvimetry was as follows: Inter- 
spinous 22 em., intercristal 21 em., intertrochanterie 34 em., Baudelocque 
14 em., right oblique 16 em., left oblique 18 em., depth of symphysis 
3 em., intertuberous 9.5 em., anterior sagittal 7 em., posterior sagittal 
9.5 em., anteroposterior 11 em., diagonal conjugate 7.5 em. 

A low cervical double flap cesarean section under spinal anesthesia 
(125 mg. novoeain erystals) resulted in the delivery of an apparently 
normal, 3,540 Gm. living male. 

A temperature high of 102° F. was noted about twenty-four hours 
after operation. Her puerperium was otherwise satisfactory. In order 
to make further studies, the patient’s hospital stay was prolonged to 
seventeen days. All additional studies were essentially negative. Tele- 
roentgenograms showed one-half internal diameter of the chest to be 11.1 
em. with the transverse diameter of the heart 10 em. An electrocardio- 
gram was normal, except that on Lead III there was evidence of left 
axis deviation. The basal metabolic rate was plus 23 per cent. Blood 
and urine remained negative. 

The mother and baby were discharged in good condition Jan. 28, 1934. 
On April 3, 1937, she reported that both had been well except for pro- 
gressive weakness in the baby. Inspection revealed that he, three years 
and two months old, was showing unmistakable evidence of chondro- 
dystrophism. Roentgenogram report of her long bones at this visit 
stated: ‘‘Examination of the right humerus showed it to measure 16 
em. in length, as measured on the film. There was marked irregularity 
of the contour and apparently no head in articulation with the glenoid 
eavity. The upper radius and ulna were included on the film and 
showed the same general shortening with some deformity.”’ 

‘A film of the distal left femur, all of the tibia and fibula and ankle 
joint, showed considerable deformity of all the bones mentioned. There 
was marked external bowing which apparently had its origin at. the 
condyle of the tibia, as the medial condyle was much flattened as though 
there had been a marked disturbance of the epiphyseal growth on the 
medial side. The tibia measured 26 em. in its longest line. The fibula 
was likewise bowed but did not show marked disturbance of growth at 
the epiphyseal center. The bones about the ankle joint were apparently 
fused especially in the region of the talus and cuneiform, and probably 
the navieular. This picture is comparable with achondroplasia (chon- 
drodystrophia fetalis).’’* 


Case 2.—I. L. (Hospital No. 40,911), 30-year-old, single, colored 
primigravida, was referred to St. Philip Hospital May 13, 1937, by 
Dr. Clarence Campbell of Sparta, Virginia, because of term labor of 
twenty-one hours’ duration without progress. Both parents and all 
nine sisters and brothers were living and in good health. No other 
dwarfism occurred in her family. Her menses had begun at fifteen 


*F. B. Mandeville, M.D., Roentgenologist, Medical College of Virginia Hospitals. 
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years of age and were normal except for slight dysmenorrhea. Past his- 
tory revealed measles, mumps, chicken pox, pertussis, typhoid fever, 
arthritis, and tonsillitis for which she had a tonsillectomy and adenoidec- 
tomy. Her pregnancy was uneventful except for swelling of her feet 
and ankles for the last three months. Labor was said to have begun 
twenty-one hours prior to coming to hospital, and on admission good 
contractions were occurring every five minutes. 

Examination revealed a rather intelligent unproportionate dwarf 
132 em. tall, weighing 47.6 kg., with a large head, saddle nose, prom- 
inent forehead and arms longer than forearms; legs were quite short in 
relation to trunk. Fundus uteri measured 31 em., and the fetal head 
overrode the maternal symphysis. Her pelvic measurements were: 
interspinous 22 em., intercristal 23 em., intertrochanteric 31 ¢m., Bau- 
deloeque 17 em., obliques 19 em. and 19.5 em., pubie areh 35°, depth 
of symphysis 5 em., intertuberous 6 em., anterior sagittal 4 em., pos- 
terior sagittal 6 em., anteroposterior 5.5 em., diagonal conjugate 9.5 em. 

Dr. C. L. Riley, now of Winchester, Virginia, delivered by cesarean 
section a 2,820 Gm., apparently normal, living male child. As with the 
first case, the convalescence was normal. Blood chemistry, except for 
‘aleium of 7.2 mg. per 100 ¢.c., was normal. Basal metabolic rate was 
plus 24 per cent fourteen days after operation. All the long bones 
were short but presented none of the white lines or rickets, no periosteal 
elevations, and showed satisfactory density. 

Mother and baby were discharged April 1, 1937, in good condition. 


SUMMARY AND COMMENT 


1. Two eases of chondrodystrophie nanism are presented. 

2. The first case, more marked than the second, measuring 119 em., 
was 4 em. shorter than the European example cited by Williams. 

3. Spinal anesthesia was used because it was thought there would be 
insufficient cooperation for local infiltration. 

4. Blood calcium of 7.2 mg: per 100 c¢.c. in the second ease (this ob- 
servation was not made in the first) is quite low. Only similar de- 
terminations in other cases of true chondrodystrophism can evaluate this 
finding. 

5. Within the extent of our researches, chondrodystrophie dwarfs 
are entirely normal people except for the results of faulty cartilage 
formation and ossification and in one ease a low blood ealeium. 

6. The child of one dwarf showed chondrodystrophy at the age of 
three. 
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NEW YORK OBSTETRICAL SOCIETY 
MEETING OF OCTOBER 14, 1941 

The following paper was presented : 

A Combined Study of the Causes of Fetal and Neonatal Mortality from the 
Sloane Hospital for Women and the New York Lying-in Hospital. Dr. D. Anthony 
D’Esopo (by invitation) and Dr. Andrew A. Marchetti. (To be published in a 
later issue.) 

MEETING OF NOVEMBER 11, 1941 

The following papers were presented : 

Vaginal Hysterectomy With Pryor Clamps. Dr. Walter T. Dannreuther, New 
York, ¥. 

Studies in Gross Pelvic Anatomy and Their Application to Gynecologic Surgery. 
Dr. Arthur H. Curtis, Evanston, Ill. (by invitation). 


MEETING OF DECEMBER 9, 1941 
The following papers were read: 
Infectious Lesions about the External Genitals. By Dr. Mortimer D. Speiser. 
(For original article, see page 681.) 
Observations on Hemolytic Streptococcus Infections Following Delivery and 
Abortion Since the Advent of Sulfanilamide. By Dr. William E. Studdiford. 


(For original article, see page 619.) 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEETING OF DECEMBER 1, 1941 

The following papers were presented: 

Résumé From a Recent Meeting of the American Gynecological Society. Dr. 
S. A. Chalfant. 

Ovarian Tumors Complicating Pregnancy. Dr. C. R. Nucci. 

Report From the Clinical Congress of the American College of Surgeons. Dr. 
D. Katz. 
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CONDUCTED BY HuGo EHRENFEST, M.D. 


Selected Abstracts 


Puerperium 


Koller, Th., and Umbricht, W.: The Alteration of the Blood Picture During Labor 
and Its Prognostic Value for Puerperal Morbidity After Spontaneous Child- 
birth, Zentralbl. f. Gynik. 64: 1454, 1940. 


The authors studied changes in the leucocyte count and its distribution in 630 
normal deliveries. They found, especially evident during prolonged labors, that 
there was a characteristic rise and fall of leucocytosis as well as typical changes in 
the proportions of the various types of white cells. From the amount of excess 
leucocytosis and particularly from the percentage of staff cells, when over 25 per 
cent, the authors felt they were able to forecast with accuracy the onset of puerperal 
morbidity. 

R. J. WEISSMAN. 


Koller, Th., and Bietenholz, Ad.: Blood Picture During Labor and Its Prog- 
nostic Significance for the Puerperium, Zentralbl. f. Gynik. 64: 1763, 1940. 


The authors compared the hematologic statistics of 798 spontaneous and 573 
operative deliveries with reference to the staff cell percentage during labor and its 
relation to puerperal morbidity. They conclude that an increase over 25 per cent in 
staff cells, especially in association with fever, is prognostic of puerperal complica- 
tions in over 50 per cent of cases. This increased staff cell count, when taken 
into consideration with the factors*of elevation of temperature, elapsed time since 
rupture of membranes and counted uterine contractions, is valuable in foreseeing 
infectious or thrombotic complications. The authors also feel it may be a useful 
deciding factor when the question of cesarean section comes up, as well as for 
vaginal operative delivery. The staff count is also increased in fetal death during 
prolonged labor. No mention is made of the analgesia or anesthetics used nor of 
their possible effect upon the hemogram. Their conclusions are based on the study 
of statistics covering twelve years. 

R. J. WEISSMAN. 


Chesterman, John H., and Scandrett, Shirley: The Incidence of Hemolytic Strep- 
tococci in the Throats of Obstetric Nurses. Results of Treatment by Ton- 
sillectomy and Sulfanilamide, M. J. Australia 2: 695, 1940. 


Over a period of two and one-half years the authors studied the occurrence of 
hemolytic streptococci in the throats of the nursing staff. This study was made to 
determine (1) the incidence of the organism in the throats of nurses resident in 
what 


the hospital; (2) the effect of the presence or absence of tonsils; and (5 
methods if any will eradicate the infection. 

Their figures suggest that hemolytic streptococci will invade a throat with tonsillar 
tissue more easily than one without, and that once they have become established it is 
more difficult to dislodge them from the throat in the presence of tonsillar tissue. 
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The presence of tonsils increases the liability of infection, while the absence of 
tonsillar tissue renders the subject less susceptible to infection with hemolytic 
streptococci. 

Treatment varied between local therapy, tonsillectomy, and sulfanilamide. The 
authors conclude that tonsillectomy has proved successful in eliminating hemolytic 
streptococci from the throats of 26 of the 29 nurses whose subsequent history is 
known, and that sulfanilamide therapy in adequate doses (7 mg. per cent in the 
blood for five days) is shown to be a valuable method when other measures fail. 


WILLIAM BERMAN. 


Gueniot, P.: Results Obtained by the Preventive Use of the Sulfamides During 
Labor. Rev. frane. de gynéc. et d’obst. 36: 27, 1941. 


In a series of 1,235 labor cases, the author routinely administered sulfanilamide 


each day during the first week following labor. There was no mortality in this 
series and the morbidity was remarkable because of the mildness of the infections, 


the short duration of fever and the rapid disappearance of symptoms. 


J. P. GREENHILL. 


Benthin, W.: Combatting Septic Conditions With Prontosil, Zentralbl. f. Gynak. 
65: 484, 1941. 


In evaluating the effect of sulfanilamide in septic conditions, the many factors 
influencing the course of the infection must always be borne in mind. The author 
considers a septic patient to be one with continuing rapid pulse and pyrexia in as- 
sociation with more or less chronic bacteriemia. One must not consider that a 
patient who has had but one chill is pyemie and that the administration of prontosil 
has cured her. <A third of all pyemia has a purulent thrombophlebitis associated 
with it in a more or less marked lymphogenous process in which the prognosis is 
hardly better than in simple pyemia. Therefore pyemia and sepsis are not to be 
considered as synonymous, especially when some writers include the peritonitic com- 
plications under the latter heading. Bacteriologically pyemia is generally a mixed 
sepsis, a predominantly streptococcic infection. 

In Benthin’s 37 treated cases of sepsis with septicopyemia, the mortality was 43 
per cent, most of these having chemotherapy initiated after many chills. Three 
patients who had from 18 to 87 chills with elevated temperature were saved, although, 
in these, mixed infection could not be ruled out. Of the remaining survivors only 
one had had more than one chill before general treatment had been initiated. The 
bacteriologic study of fatal cases of pyemia showed no predominant lethal effect 
attributable to either streptococcic, staphylococcic or mixed infections. In true 
sepsis, however, with a mortality of 45 per cent out of 56 puerperal and 36 post- 
abortive cases, the incidence of streptococcus infection for the series was 80 per 
cent, mostly hemolytic. In 42 streptococcie cases there were 24 deaths; 17 deaths 
occurred in 33 hemolytic infections. 

In spite of mortality figures of 33 to 54 per cent in large series of cases of 
peritonitis, prontosil should be tried. Also for puerperal endometritis statistics 
are extremely difficult to evaluate especially with the borderline between endo- 
metritis and generalized infection often difficult to define. In 1,200 cases studied 
by Benthin, 388 untreated and 387 prontosil treated cases of mixed infection 
endometritis recovered. In the treated streptococciec cases only 8 deaths occurred 
in 420 cases. In 286 cases of nonhemolytic streptococcus endometritis there were 6 
deaths. 

Results in postabortive morbidity are also difficult to interpret, prognosis depend- 
ing on many factors, the best outlook being in cases with infection confined to the 


726 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 
uterine cavity. In complicated febrile states the mortality now is 28.8 per cent, as 
against 47.5 per cent before chemotherapy. 

The author cites the excellent results of other workers with prophylactic use of 
prontosil in septic conditions given in doses of 10 Gm. over four days. This is 
emphasized by a collection of 5,572 normal births and 42 cases of protracted abortion 
prophylactically treated with a fever-free incidence of 99.82 per cent. Where 
elevation of temperature occurred it was of short duration. 

A group of 113 cases with streptococci in the vaginal secretions, prophylactically 
treated with prontosil, showed a brief puerperal morbidity incidence of 43 per cent. 
None were seriously ill. Sixteen of the above group had early rupture of mem- 
branes and only 2 of these were seriously ill. Other complications prophylactically 
treated without serious illness were 7 placenta previas, 10 multiple pregnancies, 67 
eases of cephalopelvic disproportion, 5 transverse presentations, 11 manual deliveries 
of placenta and 18 cases of retained secundines. In 269 cases, pyelitis was treated 
with prontosil without mortality, but it must be remembered that three-fourths of 
these cases were due to B. coli or staphylococcus infection. The author’s results 
in mastitis, phlebitis, and pyosalpingitis were not considered significant. 

Those who expect prontosil to be as effective in septic conditions as quinine is in 
malaria will be disappointed. Individualization of the treatment and a great deal 
of clinical acumen are needed, as well as early application with sufficient dosage of 
the chemotherapeutic agent. Its use must not be discontinued too soon. No men- 
tion of the newer sulfa drugs is made in this review. 

R. J. WEISSMAN. 


Caffaratto, Tirsi Mario: Puerperal Thrombophlebitis, Ginecologia 17 (Series 2): 
1, 1941. 


Caffaratto reports on 71 cases of puerperal thrombophlebitis encountered among 
42,827 deliveries and abortions. Seventy cases of thrombophlebitis developed in the 
puerperal period of 36,697 labors and one single case was found among 5,654 abor- 
tion patients. 

The author reviews multiple theories of the pathogenesis of thrombophlebitis. He 
discusses in detail the changes ih the vascular currents, the vascular tree changes, 
the blood changes found in thrombophlebitis, those following operations, those in the 
normal puerperium and the many infective factors. 

In 50 of his 71 cases of puerperal thrombophlebitis he noted that this complica- 
tion was associated in 9 instances with placenta previa, three times with post- 
partum hemorrhage, with 11 cases of toxemia of pregnancy, in 8 cases having as- 
sociated cardiac disease, 2 times with concomitant diseases of the respiratory tract, 
6 times with severe anemia, 7 times with related pelvic disease, and on 1 occasion in 
ach of the following complications: ruptured uterus, full-term extrauterine preg- 
nancy, hydramnios, and twin pregnancy. 

Thirty-three of the 71 puerperal thrombophlebitis cases followed normal spon- 
taneous delivery. This complication followed forceps delivery in 18 cases; external 
version in 7, embryotomy in 5, placental extraction in 2 cases; podalic extraction in 
one case; uterovaginal packing in 13 cases, cesarean section in 4, cervical incisions 
in 8, induced labor in 6, puerperal curettage in 3, postabortal curettage in 3 cases, 
and occurred during labor in one instance. 

Thirty-seven were primiparas, 16 were secundiparas, while the remaining 12 had 
3 or more previous confinements. 

In 84 per cent of this series the thrombosis was on the left side, while in 32 per 
cent the condition was found to be bilateral. One-third of the patients noticed the 
first pain in Scarpa’s triangle, another third in the calves of the legs and 11 per 
cent in the popliteal space. The pain persisted for one to ten days in 37.2 per cent 
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of the group, from ten to twenty days in 37.2 per cent, and twenty to thirty days in 
17.6 per cent of the series. 

Embolism followed thrombophlebitis in 6 cases, an incidence of 8.4 per cent of 
the thrombophlebitis group, and 0.01 per cent of the total puerperal cases. Three 
of these patients died. 

The author concludes that puerperal thrombophlebitis is best treated by the usual 
preventive measures. For local treatment he recommends the Jiger-Fischer method. 
This consists primarily in an early application of an unctuous plaster mold. Nine- 
teen patients were treated in this manner He reports that the edema and pain leave 
nearly two weeks sooner with this method as contrasted to other types of local 
therapy. 

The author lists a valuable and comprehensive bibliography of 508 references. 


CLAIR E. FOLSOME. 


Jacobi, Hans: Treatment of Febrile Postpartum Mastitis, Deutsche med. 
Wehnsehr. 66: 734, 1940. 


Various methods of treatment are discussed. Jacobi prefers the 6-meter short 
wave. The immediate relief of pain is outstanding. There appears to be no effect 
upon the quality of the mother’s milk and in this series of cases no supplementary 
feeding was necessary for the infants as the lactation was actually increased. A 
large electrode is placed over the scapula of the affected side and a Schliephake 
electrode is placed over the affected breast at a distance of 1 to 14% em. Emphasis is 
placed on early diagnosis and treatment. The incidence of surgical intervention in 
this condition has been reduced from about 36 to 5.4 per cent. 

R. J. WEISSMAN. 


Arbogast, W., and Embacher, E. M.: Treatment of Puerperal Tetanus, Zentralbl. 
f. Gynik. 64: 1650, 1940. 


The high mortality of puerperal tetanus is well known. A 31-year-old woman who 
had some weeks previously aborted herself by means of a laminaria tent, had sharp 
bleeding shortly after taking a vaginal douche. Eight days later she experienced 
difficulty in moving the jaw and by the tenth day the jaws were firmly locked. Five 
grams of avertin were administered and 40 c.c. of spinal fluid were drawn off and re- 
placed by 12,500 units of tetanus antitoxin. Vaginal examination revealed a uterine 
infection and with 4 more grams of avertin a total vaginal hysterectomy was done. 
In twenty days the patient received a total of 720,000 units of antitoxin and 128 
grams of avertin in 18 doses. The authors feel that immediate hysterectomy (with 
the avertin-antitoxin regime) was an important factor in the recovery of the 
patient. 

R. J. WEISSMAN. 


Sautter, Hans: Neuritis Nervi Optici During Lactation, Miinchen. med. Wehnschr. 
87: 937, 1940. 


Sautter discusses the comparatively rare disease of lactation neuritis of the 
optic nerve (amblyopia), citing two cases from the Tiibingen Eye Clinic. He re- 
views the literature on the subject, giving the clinical picture, course, prognosis, 
and therapy. Lactation should be stopped immediately, general tonics prescribed be- 
sides administering ovarian hormone and B, vitamin preparations. The exact etiology 
of this condition is still an unsolved problem. 

C. E, PROSHEK. 


728 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Sheehan, H. L.: Postpartum Necrosis of the Anterior Lobe of the Pituitary, 
Lancet 2: 321, 1940. 


In four years the author has found in the autopsy material at the Glasgow Royal 
Maternity Hospital 25 cases with varying degrees of recent and healed necrosis of 
the anterior lobe of the pituitary gland. Ten cases are recorded in this paper. The 
lesion is due to collapse of the patient at delivery, usually associated with severe 
obstetric hemorrhage. If the patient survives and a significant necrosis is present, 
symptoms of hypopituitarism develop. The author believes that this is the etiology 
of most cases of true Simmond’s disease. 

CarRL P. 


Tisne, L.: B. Perfringens Septico-toxemia, Bol. Soc. chilena de Obst. y Ginec, 
6: 87, 1941. 


Tisne cites two interesting cases of B. perfringens infection following induced 
abortion, the usual causal factor. The characteristic syndrome is produced by the 
toxemia more than by bacteriemia. Each case should be handled in two phases. 
The icterohemolytic manifestations, occurring early, may clear up, but the patient 
instead of recovering dies of hepatorenal damage. Principles of treatment suc- 
cessfully followed by Tisne are as follows: Cautious extraction of infected 
decidua, with irrigation of the uterine cavity with the new pure antiperfringens 
serum whose nonessential proteins have been removed by fermentation. A pack 
saturated with serum is left in the uterine cavity for twenty-four hours, then 
160 cc. of serum in saline are given daily in divided doses. Controlled by 
chloride determinations, 10 to 20 Gm. of salt (100 to 200 ¢c.c. of 10 per cent by 
vein) are given daily and 20 Gm. sodium bicarbonate are given by mouth daily. 
Cardiovascular stimulants as needed. If the patient is not improving on this 
regime and uremia is progressing, decapsulation of one or both kidneys may be 
done. As soon as it is apparent that hemolysis has ceased, frequent 200 c.c. trans- 
fusions and fluids are in order. Vitamins are administered as indicated. 

R. J. WEISSMAN. 


Wu, C. J.: Hemolytic Streptococci From Parturient, Chinese Med. J. 60: 109, 1941. 


Of 406 strains of hemolytic streptococci isolated from 1,055 parturient women, 
114 belonged to Lancefield Group A, 2 to B, 156 to C, and 133 to G. 

Of 345 women whose vaginal cultures were positive for hemolytic streptococci 
68 had febrile puerperium, and of these febrile cases 51 were associated with 
Group A, 10 with Group C, and 7 with Group G organisms. 

A considerable number of patients harbored the pathogenic Group A strepto- 
cocci in their vagina without showing sepsis in the puerperium. This together 
with the fact that most febrile cases were mild, suggests that they were either 
dealing with Group A strains of low virulence or with a population possessing a 
high degree of immunity to streptococcal infections. 

Simultaneous throat cultures done on these patients gave evidence that autog- 
enous sources of infection did not play more than a trifle role in the causation 


of sepsis following childbirth. 
C. O. MALAND. 


q 


Correspondence 


Eight-Hour and Twenty-Four-Hour Pregnancy Test 
To the Editor: 
Under date of December 31, 1941, I received a letter from Prof. Bernhard Zondek 


from Jerusalem, Palestine, calling to my attention that he, previously, had attempted 
to shorten the pregnancy test by methods similar to the one we published recently 


(R. T. Frank and Rose L. Berman: A Twenty-Four-Hour Pregnancy Test, Am. J. 


Osst. & GYNEC, 42: 492, 1941). His efforts were nullified by the finding that in 
uterine fibroids, amenorrhea, menopause, castrates and carcinoma, the increased 
follicle-stimulating factor present produced false positive reactions. He does not 
mention either the quantity of urine injected or the species of animals used. 
(Bernhard Zondek: Die Hormone des Ovariums u. des Hypophysenvorderlappens, 
ed. 2, Vienna, 1935, p. 563). 

Up to the present, in 385 reactions, 11 were on women with fibroids. Of these, 
3 gave positive reactions (all later proved pregnancies) and 8 showed negative 
reactions (all proved nonpregnant by either curettage or hysterectomy). Of six 
menopause patients, 4 castrates, all gave negative responses as did 4 cases of 
amenorrhea of long standing. We have not had the opportunity of studying cancer 
patients. 

Prof. Zondek likewise called my attention to two reports overlooked by us in 
the study of the literature. Reiprich, W.: Eine neue Schwangerschafts-schnell Re- 
action, Harn. Klin. Wehnschr. 12: 1441, 1933, who injected 10 to 14 ¢.c. of urine 
into 40 to 50 Gm. rats and read the reaction in thirty hours (increase in size by 
2 x 3 times of the ovaries together with hyperemia). Walker (T. F.) and Walker 
(D. V. H.) (A Modification of the Aschheim-Zondek Test, J. A. M. A. 111, II: 1460, 
1938) who injected one thirty- to forty-five-day-old rat with 1.5 ¢.c. of urine 3 
times in one day, killing the animal after thirty hours (increase in size of ovaries, 
hyperemia, hemorrhagic follicles). Kelso (R. E.) (whom we had mentioned in our 
bibliography) likewise used the immature rat. In spite of the smaller quantity 
of urine injected, he obtained 3.8 per cent of false positive reactions in 130 tests. 

Our further experience with the test has convinced us of its reliability, ready 
applicability, and inexpensiveness. In the eight-hour test, mentioned as an adden- 
dum, positive reactions may be relied upon, but negative reactions should be con- 
firmed by performing the twenty-four-hour test additionally. Even in four hours, 
positive reactions have been obtained but further study will be necessary before 
the reliability of these shorter observations will be considered trustworthy. 

R. T. FRANK. 

New York, N. Y. 

Feb. 26, 1942. 


Items 


American Board of Obstetrics and Gynecology 


The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Atlantic City, N. J., by the entire Board, 
from Thursday, June 4, through Tuesday, June 9, 1942, prior to the opening of 
the annual meeting of the American Medical Association. 
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Group A, Part II, candidates will be scheduled for examination the first part of 
the examination period, and Group B, Part II, the latter half. Formal notice of 
the time and place of these examinations will be sent each candidate several weeks 
in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for 
examination. Thereafter, the Board will have only one classification of candidates, 
and all will be required to take the Part I and Part II examinations. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. 
Address Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 


Pennsylvania. 


Postgraduate Courses in Obstetrics at Chicago Lying-in Hospital 


Five postgraduate courses in obstetrics, each of four weeks’ duration, will be of- 
fered at the Chicago Lying-in Hospital between January 12 and June 6, 1942. These 
wre sponsored by the Illinois State Department of Health and the Children’s Bureau 
of the U. S. Department of Labor. The features of the program consist of observa- 
tions on current managements of normal and abnormal states of the pregnant, 
parturieut, and puerperal patient. Lectures, demonstrations, clinics, and other 
teaching means augment the operating room and birth room observations, and ward 
round discourses. The course is run on a non-profit basis. A deposit of $25.00 is 
required on registration, $10.00 of which is refunded at the completion of the course. 
All the members of the department participate in giving the courses. Additional 
information and application blanks may be obtained by request from Postgraduate 
Course, Department of Obstetrigs and Gynecology, 5848 Drexel Avenue, Chicago, 


Tilinois. 


American Board of Obstetrics and Gynecology 


In order to keep its records as up-to-date as possible during the present military 
emergency, the American Board of Obstetrics and Gynecology will appreciate receiv- 
ing information about its Diplomates who hold either an active or a reserve commis- 
sion in the Army or the Navy or the Public Health Services, or who are engaged 
in other official governmental duties or appointments. Diplomates, or their families, 
are requested to advise the office of the secretary, Dr. Paul Titus, 1015 Highland 
Building, Pittsburgh, Pennsylvania, regarding such appointments. 


Erratum 


In the article ‘‘Blood Transfusion in Pregnancy’’ by Dr. E. G. Hamilton and 
A. P. Martini, February issue, page 318, the thirteenth line from the bottom of the 
page should read: ‘‘It is doubtful if slightly hemolyzed blood, otherwise com- 


patible, would produce such a severe reaction.’’ 


ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 


(Appears in January, April, July, October) 


American Gynecological Society. President, W. C. Danforth, Evanston, Ill. Secre- 
tary, H. C. Taylor, Jr., 830 Park Ave., New York, N. Y. Annual meeting, May, 
1942, Sky Top, Pa. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. R. Cooke, Galveston, Texas. Secretary, James R. Bloss, 418 
11th Street, Huntington, W. Va. Annual meeting, White Sulphur Springs, 
Va., September 9-11, 1942. 

Central Association of Obstetricians and Gynecologists. President, John H. Moore, 
zrand Forks, N. D. Secretary-Treasurer, W. F. Mengert, Iowa City, Iowa. 
Next meeting, Des Moines, Ia., October, 1942. 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. Next 
meeting, February, 1943, Pinehurst, N. C. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, W. T. Dannreuther. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, H. J. Stander. Secretary, Ralph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, T. L. Montgomery. Secretary, John 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Charles E. Galloway. Secretary, James 
A. Gough, 104 S. Michigan Ave., Chicago, Ill. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Bruce A. Harris. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 

Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Building, Louisville, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, Thomas Evans, Jr. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, Thos. Almy, Fall River, Mass. Secretary, 
Paul A. Younge, 101 Bay State Road, Boston, Mass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, R. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Boulevard, 
Los Angeles, Calif. Next meeting, San Francisco, Calif., November, 1942. 


*Changes, omissions, and corrections should be addressed to the Editor of the 
JOURNAL. 
731 


| 


any 
: 
Fy 
| 
4 
‘a 
i 
| 
4 
7) 
iff 
14 


732 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Washington Gynecological Society. President, W. J. Stanton. Secretary, L. L. 
Cockerille, 900 17th Street, N. W., Washington, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, R. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Regular meetings held 
second Friday in month, University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Roy Grogan. 
Secretary, J. McIver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, H. C. Walser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Glen A. Wood. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, John Newdorp, Montgomery, Ala. Next 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. President, Glen N. Rotten. Secretary, R. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 


Books Received 


THE PREVENTION OF DEFORMITIES IN CHILDHOOD. By Richard 
Beverly Raney, Associate in Orthopaedic Surgery, Duke University, School of 
Medicine, ete. In collaboration with Alfred Rives Shands, Medical Director, 
DuPont Institute of the Nemours Foundation, Wilmington, Delaware, ete. Illus- 
trated by Jack Wilson. Published and distributed by National Society for 
Crippled Children in the U. 8. A., Ine., Elyria, Ohio, 1942. 


ROENTGEN TREATMENT OF INFECTIONS. By James F. Kelly, Professor 
and Director of the Department of Radiology, Creighton University School of 
Medicine, ete., with collaboration of D. Arnold Dowell, Assistant Professor of 
Radiology, Creighton University School of Medicine, ete. 432 pages with 122 
illustrations and charts. The Year Book Publishers, Inc., Chicago, 1942. 


THE AUTONOMIC NERVOUS SYSTEM. By James C. White, Assistant Pro- 
fessor and Tutor in Surgery, Harvard Medical School, ete., and Reginald H. 
Smithwick, Instructor in Surgery, Harvard Medical School, ete. Second edition. 
469 pages with 92 illustrations. The Macmillan Company, New York, 1942. 


